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Class  PELECYPODA  (Continued) 

Subgenus  GRYPHytOSTREA  Conrad 
[Am.  Jour.  Conch.,  vol.  i,  1865,  p.  15.     Name  only] 

Type, — Ostrea  subeversa  Conrad  =  Gryphceu  vomer  Morton. 

"  Sliell  thin,  elongate,  straight,  narrow ;  lower  valve  rather  deep  and 
smooth ;  upper  valve  flat  or  slightly  concave,  and  ornamented  with  distant, 
regular,  thin,  concentric  laminae;  beak  of  lower  valve  contorted,  or 
turned,  to  one  side ;  cartilage-pit  narrow,  oblique. — Gryphcea  vomer  Morton 
(sp.).  Mr.  Conrad  did  not  publish  a  diagnosis  of  this  type,  but  merely 
gave  the  name  in  a  list  of  fossils.  At  my  request,  however,  he  gave  me  in 
manuscript  the  above  diagnosis,  and  mentioned  the  above  type.  I  would 
add  that,  in  perfectly  preserved  specimens,  the  typical  species  presents 
the  singular  peculiarity  of  throwing  out  long,  slender,  auricular  appen- 
dages (one  on  each  side)  from  the  lower  valve  near  the  beak.  These  being 
very  fragile,  are  nearly  always  broken  away,  as  the  specimens  are  found ; 
but  I  observed  several,  with  more  or  less  of  them  preserved,  in  the  New 
Jersey  bods;  and  one  I  found  growing  in  the  inside  of  a  Gryphcea  vesicu- 
laris  with  them  perfectly  preserved  and  apparently  attached  to  the 
Gryphcea  by  their  extremities." — Meek,  1876. 

Gryphceostrea  suggests  Exogyra  in  the  gyrate  umbones  of  the  left  valve, 
The  beak  of  the  right  valve  of  the  former,  however,  is  orthogyrate  or  at 
the  most  slightly  inclmed,  and  this,  together  with  the  inflation  of  the 
beak  of  the  left  valve,  allies  it  more  closely  with  Gryphcea  than  with 
Exogyra, 

Gryph^a  (Gryph.eostrea)  vomer  Morton 

Plate  XXV,  Figs.  1-4 

Oryphwa  vomer  Morton,  1828,  Jour.  Acad.  Nat.  Set.,  Phlla.,  vol.  vl,  p.  83. 
Oryphwa  vomer  Morton,  1834,  Syn.  Org.  Rem.  Cret.,  p.  54,  pi.  Ix,  fig.  5. 
Oryphwa  vomer  Conrad,  1835,  Trans.  Geol.  Soc,  Pennsylvania,  vol.  I,  p.  336. 
Oryphwa  vomer  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  172. 
Exogyra  lateralis  Meek,  1864,  Check  List  Inv.  Fossils  N.  A.,  Cret.  and  Jur., 

p.  6. 
Ostrea  (Oryphwostrea)  subeversa  Conrad,   1865,  Am.  Jour.  Conch.,  vol.   I, 

p.  15  (name  only). 

Etymology:  7pi;ir6$,  hook-nosed;  ostrea,  oyster. 
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Chryphccoatrea  lateralis  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  724. 
"  Ostrea  lateralis  Nilsson  "  Coquand,  1869,  Mon.  Genre  Ostrea,  p.  96,  pi.  xxx, 

flg.  10.     (Not  Ostrea  vomer  d'Orbigny,  1850.  Coquand,  Mon.  Genre 

Ostrea,  p.  39,  pL  xvl,  figs.  13-16.  =  O.  convexa  Say.) 
GryphcBostrea  vomer  Meek,  1876,  Rept.  U.  S.  Geol.  Survey,  Terr.,  vol.  ix,  p.  11. 
Ostrea  vomer  White,  1884,  4th  Ann.  Rept.  U.  S.  Geol.  Survey,  p.  302,  pi.  xlvill, 

figs.  8-10. 
OryphcBOStrea  vomer  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  Ix,  p. 

195,  pL  xxvl,  figs.  11,  12. 
Ostrea  sp.  Clark,  1895,  Johns  Hopkins  Univ.  Clrc,  vol.  xv,  p.  6. 
Ostrea  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  88,  pi.  xxxlx,  figs. 

3a-3c. 
Ostrea  subeversa  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Ostrea  (CHryphwostrea)  suheversa  Dall,  1898,  Trans.  Wagner  Free  Inst.  Scl., 

vol.  Ill,  pt.  Iv,  p.  681. 
Ostrea  (OryphcEOstrea)  vomer  Clark,  1901,  Md.  Geol.  Survey,  Eocene,  p.  193, 

pi.  1,  figs.  1-5. 
Ostrea  (Oryphceostrea)  vomer  Johnson,  1905,  Proc.  Acad.  Nat.  Scl.,  Phlla., 

p.  11. 
QryphcEOstrea  vomer,  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

Iv,  p.  455,  pL  xllv,  figs.  7-11.     (Exclude  fig.  6,  broken  valve  of  Oryplojea 

vesicularis) . 

Description. — "  Shell  subrhomboidal ;  upper  valve  small,  thin,  slightly 
concave ;  lower  valve  convex,  obscurely  lobed,  the  lobed  margin  obliquely 
produced  from  the  hinge ;  a  wrinkled  groove  each  side  of  the  latter ;  beak 
pointed,  curved  obliquely  inwards;  umbo  prominent." — Morton,  1828. 

Type  Locality. — New  Egypt,  New  Jersey. 

Shell  of  moderate  size,  elongate,  rudely  ovate  or  elliptical,  strongly 
inequivalve ;  attached  left  valve  strongly  convex,  often  irregular  in  outline 
over  the  area  of  attachment  in  the  umbonal  region ;  umbones  inflated,  tips 
prosogyrate  and  acutely  pointed,  when  not  flattened  against  the  sup- 
porting surface;  anterior  and  posterior  dorsal  margins  of  perfect  and 
typically  developed  individuals  produced  into  long,  slender,  auricular 
extensions  somewhat  similar  to  those  of  Gryphcea  convexa  Say.  External 
surface  of  left  valve  smooth  excepting  for  growth  striations,  right  cover- 
valve  regularly  subovate,  flattened,  often  a  little  sinuous  and  with  a 
slight  forward  twist  in  the  flattened  umbonal  region;  external  surface 
sculptured  with  conspicuous,  fine-edged  concentric  laminae,  five  to  eleven 
in  number,  regularly  spaced,  parallel  to  the  outer  margin  and  delimiting 
the  outline  of  the  shell  during  former  stages  of  growth ;  hinge  area  small, 
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low,  flattened  as  a  rule,  irregular  in  outline,  submargins  auriculately 
produced  in  the  left  valve,  somewhat  thickened  but  not  produced  in  the 
right  valve ;  not  sculptured ;  muscle  impressions  elongated,  rudely  semi- 
elliptical,  concentrically  striated. 

The  characters  of  the  attached  valve  of  G,  vomer  are  variable,  the 
inflated  umbones  and  smooth  external  surface  constituting  perhaps  the 
best  diagnostic  of  indifferently  preserved  individuals.  The  ovate  outline 
and  the  elevated  concentric  laminae  are  sufficient  to  determine  even  a 
fragment  of  the  right  valve. 

Occurrence, — Matawax  Formation.  ?  Gibson's  Island,  ?  head  of 
Magothy  Iliver,  ?  Ulmstead  Point,  Anne  Arundel  County,  Maryland. 
Monmouth  Formation.  Two  miles  west  of  Delaware  City  on  John  Hig- 
gins  farm,  Briar  Point,  Post  15(),  Chesapeake  and  Delaware  Canal,  Dela- 
ware; Bohemia  Mills,  Cecil  County;  mouth  of  Turner^s  Creek,  Kent 
County;  Brightseat,  railroad  cut  west  of  Seat  Pleasant,  Brooks  estate 
near  Seat  Pleasant,  Friendly,  and  McNeys  Corners,  Prince  George's 
County,  Maryland.    Rancocas  Formation.    Noxontown  Pond,  Delaware. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  New  Jersey  Geological  Survey,  TJ.  S.  National  Museum. 

Outside  Distribution, — Matawan  Formation,  Marshalltown  clay  marl, 
Xew  Jersey.  Monmouth  Formation,  Navesink  marl  and  Red  Bank  sand, 
New  Jersey.  Rancocas  Formation.  Vincentown  limesand  and  Horners- 
towu  marl,  New  Jersey.  Eulaw  Formation  (Tombigbee  sand  member). 
Exogyra  ponderosa  zone,  Lee  and  Alcorn  counties,  Mississippi.  Ripley 
Formation.  Exogyra  costaia  zone,  east-central  and  northern  Mississippi. 
Extreme  top  of  zone.  Union  County,  Mississippi.  Selma  Chalk.  Exogyra 
ponderosa  zone,  Warrior  and  Tombigbee  rivers  and  Pickens  County,  Ala- 
bama; east-central  and  northern  Mississippi  and  Tennessee.  Exogyra 
costaia  zone,  Sumter  and  Wilcox  counties,  Alabama;  east-central  and 
northern  Mississippi.  Nanjemoy  Formation.  Maryland.  Aquin  Forma- 
tion,   ^laryland.    Jackson  Formation.    Alabama. 
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Superfamily  TRIGONIACEA 

Family  TRIGONIIDAE 

Genus  TRIGONIA  Brugui^re 
[Ency.  M6th.  Vers.,  voL  I.  1789,  p.  xiv] 

Type, — Trigonia  margaritacea  Ijam. 

Shell  heavy,  naereous  within,  equivalve,  inequilateral,  subtrigonal  or 
trapezoidal  in  outline.  Umbones  anterior,  opisthog}'rate,  moderately 
inflated,  lunule  absent,  escutcheon  strongly  defined;  posterior  area  sharply 
differentiated  by  a  carina  extending  from  the  uml)ones  to  the  ix»sterior 
ventral  margin ;  sculpture  upon  me<lial  and  anterior  portions  of  the  disk 
usually  developed  and  often  more  or  less  nodose ;  sculpture  upon  the  pos- 
terior area  concentric,  radial,  divaricate,  or  absent.  Hinge  dentition 
vigorous,  two  divergent  transversely  striated  cardinal  teeth  in  the  right 
valve,  three  cardinals  in  the  left,  the  middle  tooth  stout,  trigonal,  medially 
sulcate,  transversely  striated,  the  two  outer  cardinals  compound  and  rela- 
tively small,  transverst»ly  striated  within.  Ligament  groove  marginal, 
opisthodetic,  muscle  impressions  two  in  number,  the  posterior  the  larger, 
pallial  line  indistinct,  entire. 

Trigonia  was  one  of  the  major  elements  during  the  Mesozoic,  the  epoch 
which  marks  its  origin  and  culmination.  Five  species  still  persist  in  the 
Australian  region,  but  they  are  rather  distantly  connected  with  the  ^leso- 
zoic  forms. 

A.  Costals  not  exceeding  16  in  number Trigonia  eufalensis 

B.  Costals  exceeding  16  in  number. 

1.  Shell  semi-elliptical  in  outline,  not  rostrate  posteriorly,  costals 

coarser  upon  the  medial  portion  of  the  shell  than  towards  the 
extremities Trigonia  verulea 

2.  Shell  trigonal  in  outline,  rostrate  posteriorly,  costals  conspicuously 

coarser  on  the  anterior  third  of  the  shell,  becoming  abruptly 
finer  and  more  regular  in  arrangement  medially. 

Trigonia  marionensis 

Trigonia  eufalexsis  Gabb 

Plate  XXXIV,  Figs.  1,  2 

Trigonia  eufalensis  Gabb,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol.  iv, 

p.  396,  pi.  IxYiii,  fig.  32. 
Trigonia  eufalensis  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  9. 


Etymology:  rpi.  three;  7wWa,  angles. 
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Trigonia  eufalensis  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  725. 
Trigonia  eufalensis  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey,  voL  ix,  p.  113, 
pL  xiv,  figs.  1-4. 

Trigonia  eufalensis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  11. 
Trigonia  eufalensis  Weller,  1907,  GeoL  Survey  of  New  Jersey,  PaL,  voL  iv, 
p.  462,  pL  xlviii,  figs.  5-10. 

Description. — "  Subtriangular,  resembles  T.  alceformis  Sow.  in  out- 
line, not  quite  so  elongate  anteriorly;  beaks  posterior;  lunule  distinct; 
surface  marked  by  about  fourteen  ribs,  the  more  anterior  of  which  pro- 
ceed from  the  lunule  anteriorly  and  then  cross  the  shell  at  right  angles 
with  the  lunule,  exhibiting  a  tendency  to  Ijeing  nodose,  especially  near 
the  lunule;  lunule  marked  by  ten  or  twelve  transverse  ribs;  cardinal 
margin  somewhat  incurved,  anterior  elongate  and  subbiangular,  basal 
sinuous  and  deeply  serrate,  posterior  regularly  rounded ;  internally,  hinge 
teeth  small,  muscular  impressions  deep;  pallial  line  entire;  a  small  tooth- 
like ridge  or  process  extends  along  the  middle  of  the  alation,  as  in 
T,  nlcpfortfiis." — Conrad,  ISGO. 

Type  Locality, — p]ufaula,  Alabama. 

Shell  thick,  heavy,  prismatic,  rudely  trigonal  in  outline,  moderately 
convex ;  uml)ones  anterior,  incurved,  opisthodetic,  flattened  upon  their 
summits  but  prominent  l)y  reason  of  their  position  at  the  apex  of  an  angle 
of  approximately  120°  ;  lunule  not  differentiated,  escutcheon  defined,  not 
only  by  the  sculpture  but  also  by  an  abrupt  change  in  the  plane  of  the 
shell ;  anterior  j>ortion  of  the  shell  sculptured  by  twelve  to  fifteen  promi- 
nent concentric  ridges,  rather  sharply  rounded  upon  their  summits,  dor- 
sally  inclined,  especially  in  the  uml)onal  region,  more  prominent,  sym- 
metrical and  feebly  rugose  ventrally,  regularly  arranged  but  much  more 
closely  sj)aced  along  the  concave  margin  than  the  convex ;  ligament  mar- 
ginal— the  groove  in  which  it  was  lodged  short  linear  and  opisthodetic; 
cardinal  teeth  of  left  valve  massive,  trigonal,  transversely  striated,  inner 
faces  of  hinge  margins  also  striated  in  order  to  clasp  the  divergent  teeth  of 
the  right  valve ;  muscle  impressions  deeply  excavated,  the  anterior  slightly 
more  so  than  the  posterior;  pallial  line  simple — distant  from  the  hinge 
margin. 
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Thiii  .species  is  the  smallest  and  most  aluiiidaiit  member  of  this  remark- 
able genus  within  the  confines  of  Maryland.  It  is  separated  from 
T.  cerulca  Whitfield  bv  the  more  prominent  umbones,  the  more  convex 
posterior  dorsal,  the  more  attenuated  posterior  extremity  and  the  fewer 
rugose  and  relatively  coarser  external  costae. 

Occurrence. — Monmouth  Fobmation.  ?  2  miles  west  of  Delaware 
City  on  John  Iliggins  farm,  Delaware ;  ?  Bohemia  Mills,  Cecil  County ; 
mouth  of  Turner's  Creek.  Kent  County;  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  1  mile  west  of  Friendly,  McNeys  Corners,  Fort 
Washington,  Prince  George's  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outsule  Distribution. — Mataivan  Formation.  Merchantville  clav  marl, 
Woodbury  clay  and  Wenonah  sand,  New  Jersey.  Black  Creek  Formation. 
North  and  South  Carolina.  Peedee  Sand.  North  and  South  Carolina. 
Eutaw  Formation  (Tombigbee  sand  member).  Exogyra  ponderosa  zone, 
Morfoniceras  suhzone,  Georgia.  Ripley  Formation.  Exogyra  cosiata 
zone,  Georgia;  Eufaula,  Alabama.  Extreme  top  of  zone,  Pataula  Creek, 
Georgia. 

Trigoxia  cerulea  Whitfield 

Trigonia  cerulea  Whitfield,  1885,  Men.  U.  S.  Geol.  Survey,  vol.  Ix,  p.  114,  pi. 

xlv,  fig.  7. 
Trigonia  cerulea  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

464,  pi.  xlvUl,  fig.  13. 

Description. — "  Shell  small  or  below  a  medium  size,  moderately  convex 
on  the  valves  and  of  a  triangularly-ovat€  outline.  Beak  small,  appressed, 
obtusely  pointed  and  erect;  posterior  hinge-line  long  and  slightly  con- 
cave ;  posterior  end  narrow  and  rounded ;  anterior  end  broadly  rounded ; 
basal  line  a  litlc  gibbous  in  the  middle,  but  otherwise  forming  a  continuous 
line  with  the  anterior  and  posterior  margins.  Surface  of  the  shell  cov- 
ered by  coarse  elevated  ribs,  which  are  flattened  on  their  surfaces  over  a 
large  part  of  the  shell,  but  near  the  posterior  cardinal  margin  are  sharp 
and  very  slightly  crenulated.  The  ribs  are  coarse  and  distant  on  the  ante- 
rior and  middle  parts  of  the  shell,  but  gradually  become  finer  and  more 
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closely  arranged  toward  the  posterior  part.  Interspaces  concave.  No 
postero-cardinal  area  is  visible  on  the  specimen  used,  the  ribs  apparently 
passing,  without  interruption,  across  the  entire  disk  of  the  shell  and  ter- 
minating on  the  cardinal  margin.  The  ribs  of  the  anterior  end  curve 
strongly  forward  in  passing  to  the  basal  and  anterior  margins,  while  those 
of  the  hinder  parts  of  the  valves  pass  more  directly  across  to  the  postero- 
basal margin.  This  species  differs  from  any  of  the  others  described 
from  these  beds  in  its  form,  but  more  particularly  in  the  style  and  nimiber 
of  the  surface  ribs.  They  are  more  numerous  than  on  any  of  the  other 
forms,  there  having  been  about  twenty-three  on  the  specimen  figured, 
which  is  only  one  inch  and  an  eighth  in  length.  Their  flattened  surface 
and  the  gradual  increase  backward  is  also  opposite  from  that  which  is  seen 
to  occur  on  those  ....  In  coarse  olive-green  indurated  marl  at  the  deep 
cut  on  the  Holmdel  and  Keyport  Turnpike,  Monmouth  County,  New 
Jersey,  at  the  base  of  the  Lower  Marls.  The  substance  of  the  shell  is 
entirely  changed  to  vivianite,  which  is  soft  and  of  a  bright  blue  color,  very 
easily  destroyed  by  handling  or  rubbing.'' — Whitfield,  1885. 

This  species  is  represented  in  the  collections  of  the  Maryland  Cretaceous 
by  a  single  valve.  The  species  is  somewhat  larger  than  the  more  common 
T.  eufalensis  Gabb,  is  less  trigonal  and  more  semi-elliptical  in  outline,  not 
rostrate  posteriorly  and  less  coarsely  and  more  uniformly  sculptured. 

Occurrence. — Monmouth  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Columbia  University,  New 
Jersey  Geological  Survey. 

Outside  Distribution. — Monmouth  Formation.  Tinton  beds.  New 
Jersey. 

Trigonia  marionensis  Stephenson  n.  sp. 

Description. — "  Shell  subtrigonal,  equivalve,  inequilateral,  moderately 
ventricose  anteriorly,  becoming  strongly  compressed  posteriorly;  beak 
small,  incurved,  situated  about  one-quarter  the  length  of  the  shell  from 
the  anterior  extremity.  Hinge  and  dorsal  area  too  poorly  preserved  for 
description. 
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"  Posterior  adductor  scar  apparently  small  and  situated  near  the  dorsal 
margin,  at  about  the  mid-length  of  the  shell;  a  sharp  crested  ridge  or 
carina  extends  from  a  short  distance  behind  this  scar  backward  to  about 
the  middle  of  the  posterior  extremity.  Dorsal  margin  broadly  concave; 
anterior  margin  broadly  and  regularly  rounded;  ventral  margin  regu- 
larly rounded  anteriorly,  notched,  the  notches  corresponding  to  the 
interspaces  between  the  ribs ;  the  broad  cune  carries  the  ventral  margin 
u[)ward  toward  the  high  narrow  posterior  portion  of  the  shell,  where  the 
margin  curves  slightly  downward  becoming  concave,  and  meeting  the 
IX):*terior  margin  in  a  subright  angle:  jX)sterior  margin  short,  squarely 
truncated,  and  situated  above  the  mid-height  of  the  shell. 

"  Surface  of  the  adult  marked  by  20-22  prominent  ribs  which  originate 
along  the  lower  margin  of  the  dorsal  area  and  extend  to  the  anterior  and 
ventral  margins;  the  ribs  on  the  anterior  portion  of  the  shell  trend  first 
forward  and  downward,  and  then  sweep  in  a  gentle  curve  around  to  the 
anterior  margin ;  from  the  front  toward  the  rear  the  ribs  bectmie  suc- 
cessively straighter,  tending  first  downward,  and,  tt)ward  the  posterior 
extremity,  backward  and  downward ;  the  crests  of  the  ribs  are  poorly  pre- 
served but  are  apparently  tulxTculated. 

"Dimensions, — Length  37  mm.;  height  27  mm.;  convexity  7  mm. 

'^  This  species  differs  from  Trigonut  eufaulensis  Gabb  in  the  closer 
spacing  and  smaller  degree  of  curvature  of  the  ribs,  and  in  the  greater 
cunature  of  the  ribs,  and  in  the  greater  elongation  of  the  posterior  portion 
of  the  shell.  The  species  is  distinguished  from  the  young  of  Trigonxa 
hartrami  by  the  relatively  closer  spacing  of  the  ribs  and  the  greatiT  pos- 
terior elongation  of  the  shell. 

''Type. — U.  S.  National  Museum,  No.  31(>42. 

''Occurrence  in  South  Carolina. — Snow  Hill  member  of  Black  Creek 
formation  (upper  part  of  Exogyra  ponderosa  zone).  Hodge's  old  mill 
site,  3  J  miles  s^mtheast  of  Mull  ins,  Clarion  County. 

"  (Jccurrence  in  AUihama. — Tombigbee  sand  member  of  Eutaw  forma- 
tion (lower  part  of  Exogyra  jyonderosa  zone).  Seaboard  Air  Line  liail- 
way  at  bridge  over  Hatchechubbee  Creek,  2  miles  west  of  Pittsview, 
Russell  County." — Stephenson,  MS. 
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Occurrence, — Matawax  Formation.  North  shore  Round  Bay,  Severn 
River,  Anne  Arundel  County.  Monmouth  Formation.  Millersville, 
Anne  Arundel  Count  v. 

Collections, — Maryland  Geological  Survey,  U.  S.  National  Museum. 

C,  Isodonta 

Superfamily  PECTINACEA 
Family  PECTINIDAE 

Genus  PECTEN  MUUer 
[Zool.  Dan  Prodr.,  1766,  p.  248] 

Type. — Ostrea  maxima  Linne. 

Shell  approximately  equilateral,  inequivalve,  usually  suborbicular, 
aurieulate;  right  valve,  as  a  rule,  the  more  convex,  not  adherent  but 
attached  by  a  byssus ;  hinge  line  straight ;  resilium  central,  internal,  tri- 
angular ;  interlocking  grooves  and  ridges  diverging  from  the  apex  of  the 
resilial  pit;  pallial  line  simple;  monomyarian;  adductor  impression 
rounded,  posterior. 

The  earliest  Pecten  kno\^Ti  is  from  the  Cretaceous.  The  recent  species 
exceed  two  hundred  in  number  and  their  distribution  is  world-wide. 

A.  Shell  not  conspicuously  inequivalve. 

1.  External  surface  radially  sculptured. 

a.  Radial  sculpture  of  more  or  less  arcuate  linear  lirse. 

Pecten  argillenais 

b.  Radial  sculpture  coarse  to  fine  but  not  linear  nor  arcuate. 

i.  Adult  shell  exceeding  3  cm.  in  diameter;  radials  not  sul- 
cate,  more  or  less  scabrous,  30  to  40  in  number. 

Pecten  whitfieldi 

ii.  Adult  shell  not  exceeding  3  cm.  in  diameter;  radials 
medially  sulcate,  as  a  rule,  but  not  scabrous,  12  to  18 
in  number Pecten  venustus 

2.  External  surface  not  radially  sculptured. 

a.  External  surface  faintly  sculptured  concentrically. 

i.  Adult  shell  exceeding  2  cm.  in  diameter. 

Pecten  clifftooodenais 
ii.  Adult  shell  not  exceeding  2  cm.  in  diameter.  .Pecten  conradi 

b.  External  surface  smooth,  adult  shell  not  exceeding  2  cm.  In 

diameter Pecten  simplicius 

B.  Shell  conspicuously  inequivalve Pecten  quinquecostatus 

Etjrmology:  Pecten,  a  comb.  A  reference  to  the  series  of  small  tooth-like 
spines  placed  on  the  margin  of  the  shell  at  the  byssal  opening. 

39 
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Pecten  abgillensis  Conrad 
Plate  XXXIV,  Figs.  3-5 

Pecten  argillensis  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2  ser.,  voL 

iv,  p.  283. 
Pecten  argillensis  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur., 

p.  7. 
Camptonectes  hellisculptus  Conrad,  1869,  Am.  Jour.  Conch.,  vol.  y,  p.  99,  pi. 

Ix,  tig.  11. 
Camptonectes  (Amusium)  burlingtonensis  Whitfield,  1885,  Mon.  U.  S.  Geol. 

Survey,  vol.  Ix,  p.  53,  pi.  viii,  figs.  3-7,  9  (not  fig.  8)   (ex  parte);  not 

Pecten  burlingtonensis  Gabb,  1860. 
Pecten  bellisculptus  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  11. 
Pecten  argillensis  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  472,  pi.  xlix,  figs.  1-4. 

Description. — "  Suborbicular,  very  thin,  compressed ;  radiated  only  on 
the  upper  part  with  minute  lines ;  disk  covered  with  closely  arranged,  fine 
lamelliform  striae,  except  on  the  umbo  and  adjacent  parts  where  they  are 
distant;  posterior  margin  opposite  the  oar  carinated.  (Upper  valve.)'' — 
Conrad,  1860. 

Type  Locality. — Owl  Creek,  Tippah  County,  Mississippi. 

Shell  rather  thin  and  fragile,  compressed,  subequi valve ;  outline,  exclu- 
sive of  the  auricles,  a  sector  of  approximately  90° ;  hinge  line  straight,  a 
little  more  than  half  as  wide  as  the  shell ;  auricles  broad  but  rather  low ; 
surface  ornamentation  elaborate  but  not  conspicuous,  radial  sculpture 
of  finely  incised  lines,  two  to  four  to  the  millimeter,  on  the  disks  of  the 
adults,  straight  in  the  medial  portion  but  sweeping  in  gentle  curves 
toward  the  lateral  margins  deeper  and  a  little  broader  posteriorly  than 
anteriorly;  concentric  lines  thirty  to  forty  in  number,  over-riding  and 
intercepting  the  radials,  finely  and  evenly  crenulated  and  in  the  umbonal 
region  of  perfectly  preserved  adults,  minutely  monilif orm ;  auricles  very 
unequal,  the  anterior  broader  and  relatively  lower  than  the  posterior; 
posterior  auricle  sculptured  with  approximately  fifteen  coarse  lirations 
running  oblique  to  the  hinge  margin,  rendered  minutely  scabrous  by  the 
over-riding  incrementals ;  anterior  auricle  long  and  narrow,  alate  in 
outline,  the  striations  radiating  from  the  umbonal  extremity,  sweeping  in 
rather  abrupt  curves  to  the  dorsal  margin ;  byssal  sinus  narrow  and  very 


Mabyland  Geological  Survey  589 

deep ;  the  area  between  the  auricle  and  the  disk  not  sculptured ;  characters 
of  interior  not  known. 

Fecten  argillensis  is  identical  with  Pecten  bellisculptus  Conrad,  which 
was  doubtless  described  from  a  type  on  which  the  delicate  beaded  sculpture 
was  better  preserved  than  on  the  type  of  P.  argillensis  Conrad.  The 
species  is  one  of  the  most  abundant  representatives  of  its  genus  in  Mary- 
land, but  unfortunately  it  is  so  fragile  that  perfectly  preserved  individuals 
are  obtainable  only  with  the  greatest  difficulty. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  1  mile  west  of  Friendly,  Prince  George's  County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  IT.  S.  National  Museum. 

Outside  Distribution, — Matawan  Formation.  Merchantville  clay  marl, 
Woodbury  clay,  Marshalltown  clay  marl,  and  Wenonah  sand.  New  Jersey. 
Monmouth  Formation,  Navesink  marl,  New  Jersey.  ?  Black  Creek 
Formation.  North  and  South  Carolina.  Eutaw  Formation  (Tombigbee 
sand  member).  Exogyra  ponderosa  zone,  Mortoniceras  subzone,  Lowndes 
County,  and  ?  Prentiss  County,  Mississippi.  Ripley  Formation,  Exo- 
gyra costata  zone,  Georgia;  Eufaula,  Alabama;  Chickasaw,  Union  and 
Tippah  counties,  Mississippi.  Extreme  top  of  zone,  Pataula  Creek, 
Georgia;  Chattahoochee  River,  Alabama;  Lowndes  and  Union  counties, 
Mississippi. 

Pecten  whitfieldi  Weller 

Pecten  tenuitestus  Whitfield,  1886,  Mon.  U.  S.  GeoL  Survey,  voL  ix,  p.  47, 
pL  vii,  figs.  5,  6.      (Not  Pecten  tenuitestus  Gabb,  1862.) 

Pecten  whitfieldi  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv.  p. 
468,  pi.  1,  fig.  14. 

Description, — "  Shell  of  small  to  medium  size,  broadly  ovate  exclusive 
of  the  auriculations,  the  breadth  of  the  shell  being  to  the  height  as  six  is 
to  seven.  Cardinal  slopes  straight,  more  than  one-third  the  length  of  the 
shell,  and  the  anterior  longest.  Left  valve  very  depressed  convex,  most 
ventricose  above  the  middle ;  beak  small  and  pointed.  Auriculations  large, 
the  anterior  double  the  size  of  the  posterior,  very  slightly  rounded  on  the 
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margin,  and  perceptibly  narrowing  below;  posterior  shorter  on  the  car- 
dinal line  than  below ;  anterior  side  marked  by  seven  sharply-elevated 
nodose  rays,  and  the  posterior  by  six,  with  one  or  two  smaller  ones  between, 
near  the  body  of  the  shell.  Body  of  the  shell  marked  by  about  thirty  to 
thirty-five  slender,  rounded  but  unequal  rays  with  much  wider  flattened 
interspaces,  with  an  occasional  incipient  ray  on  the  outer  third  of  the 
shell.  Ribs  marked  by  distant,  elevated  or  subspinose  nodes,  most  closely 
arranged  on  the  auriculations  and  obsolete  above  the  middle  of  the  body 
of  the  valve.  Right  valve  with  the  ribs  prof)ortionally  stronger  in  the 
specimens  examined  than  on  the  left  valve  and  showing  a  stronger  ten- 
dency to  alteration  of  smaller  and  larger  ones  than  on  the  opposite,  while 
the  imbrications  of  the  ribs  are  not  nearly  so  strong,  not  rising  into  spines, 
as  on  the  left  valve.  Auriculations  of  the  right  valve  scarcely  perceptibly 
radiate,  while  the  concentric  markings  of  the  valve  are  more  subdued 
throughout. 

"  So  far  as  I  have  discovered  the  species  was  never  figured  by  its  author, 
but  its  description  is  more  full  than  usual,  so  I  think  the  identification  is 
less  likely  to  be  questionable  than  in  some  other  instances.  It  would  seem 
to  be  the  type  of  Pectcn  islandicus,  although  the  ribs  are  less  closely 
arranged  and  the  interspaces  are  flattened.  Among  the  few  specimens 
which  1  have  examined  I  have  seen  no  reason  to  suppose  the  valves  were 
so  strongly  bent  as  to  leave  them  '  about  half  an  inch  apart  in  the  middle,' 
as  the  author  states. 

"  Formation  and  LocaUiy. — In  the  I^wer  Green  marls  at  Holmdel, 
Xew  Jers<»y,  collected  at  G.  C.  Schanck's  pits,  near  Marlborough,  and  pre- 
sented to  the  Xew  Jersey  collection  by  the  Rev.  Dr.  Riley.  It  also  occurs 
at  Burlington,  Xew  Jersey." — Whitfield,  1885. 

"  Shell,  exclusive  of  the  auriculations,  broadly  ovate  in  outline,  higher 
than  wide,  the  dimensions  of  a  left  valve  being:  height  40  mm.,  width 
35  mm.,  convexity  5  mm.,  length  of  hinge-line  about  16  mm.  Left  valve 
depressed  convex,  deepest  al)ove  the  middle,  the  beak  pointed,  auriculations 
of  moderate  size,  the  anterior  one  larger  than  the  posterior.  Surface 
marked  by  low,  rounded,  nodose,  more  or  less  unequal,  radiating  ribs, 
which  increase  by  intercalation,  thirty  or  more  are  present  upon  the  body 
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of  the  shell  where  they  are  narrower  than  the  interspaces,  the  ribs  upon  the 
auriculations  are  narrower,  closer  together,  and  more  nodose  than  upon 
the  body  of  the  shell,  though  in  some  examples,  especially  the  larger  ones, 
they  are  inconspicuous.  The  surface  is  also  marked  by  more  or  less 
irregular,  concentric  lines  of  growth. 

*'  Remarks. — I'he  shells  which  are  made  the  types  of  this  species  were 
identified  and  illustrated  bv  Whitfield  as  P.  tenuitesius,  but  an  exami- 
nation  of  Gabb's  type  of  that  species  has  shown  that  Whitfield's  identifica- 
tion was  incorrect,  the  true  P.  tenuitesius  being  the  same  as  the  specimens 
described  as  P,  planicostatus  by  that  author.  This  species  differs  from 
P,  tenuitesius  of  the  same  fauna,  in  being  proportionally  higher,  nar- 
rower, and  more  convex,  with  the  radiating  ribs  nodose,  and  proportion- 
ally broader  with  narrower  interspaces  and  Avith  the  concentric  markings 
coarser  and  less  regular." — ^Weller,  1907. 

A  fragment  of  a  multicostate  sc*abrous  Pecten  occurs  at  Brooks  estate, 
Prince  George's  County,  and  may  perhaps  indicate  the  former  presence  of 
this  species  in  Maryland.  Fragments  of  another  species,  possibly  closely 
allied  with  P.  whitfieldi  Weller,  were  collected  in  the  Matawan  at  Camp 
Fox  on  the  Chesapeake  and  Delaware  Canal.  The  Matawan  form  has 
much  more  numerous  costae  which  are  rendered  scabrous  by  the  over- 
riding concentric  sculpture. 

Occurrence, — Monmouth  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Columbia  University,  New 
Jersey  Geological  Survey. 

Outside  Distribution. — Monmouth  Formation.  Xavesink  marl,  Xew 
Jersey. 

Pecten  venustus  Morton 
Plate  XXXIV,  Figs.  6,  7 

Pecten  venustus  Morton,  1833,  Am.  Jour.  Sci.,  1st  ser.,  voL  xxiii,  p.  293,  pi. 

V,  fig.  7. 
Pecten  venustus  Morton,  1834,  8301.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  58,  pi. 

v,  fig.  7. 
Pecten  venustus  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A..  Cret.  and  Jur., 

p.  7. 
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Pecten  venustus  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  725. 

Pecten  venustus  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  45,  pi. 

vii,  figs.  1,  2. 
Pecten  venustus  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  11. 
Pecten  venustus  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

478,  pi.  li,  figs.  1-5. 

Description, — "  Shell  thin,  depressed,  about  half  an  inch  in  diameter, 
with  fifteen  or  twenty  double  costae;  those  on  the  lower  valve  delicately 
beaded.    From  New  Jersev." — Morton,  1833. 

Shell  small,  rarely  more  than  a  centimeter  and  a  half  in  diameter,  more 
than  moderately  inflated,  subequilateral  excepting  for  the  auricles,  a  little 
higher  than  wide,  dorsal  margins  converging  at  an  angle  of  approxi- 
mately 90°,  lateral  ventral  margins  roughly  subscribing  the  major  portion 
of  a  circle;  external  surface  sculptured  with  some  fifteen  radial  costae 
broader  toward  the  ventral  margin  and  for  the  most  part  medially  sulcate, 
interradials  deeply  channeled,  usually  narrower  than  radials;  auricles 
unequal,  the  posterior  smooth  and  rudimentary,  the  anterior  narrow%  elon- 
gate, distally  truncate,  sculptured  with  four  or  five  subequal  lirae;  byssal 
notch  rather  shallow;  interior  plicated  in  harmony  with  the  etemaxl 
sculpture. 

Pecten  venustus  Conrad  is  the  only  one  of  the  small  Pectens  that 
develops  a  vigorous  radial  sculpture. 

Occurrence, — Matawan  Formation.  Post  236,  Camp  Fox,  Post  218 
and  Post  192,  Camp  U  &  T,  Chesapeake  and  Delaware  Canal,  Delaware. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  TJ.  S.  National  Museum. 

Outside  Distribution, — Matawan  Formation,  Marshalltown  clay  marl, 
New  Jersev.  Monmouth  Formation.  Navesink  marl,  Hod  Bank  sand  and 
Tinton  l)ods.  New  Jersey.  Ripley  Formation.  Exogyra  costata  zone, 
Chickasaw  and  Union  counties,  Mississippi.  Selma  Chalk,  Exogyra  cos- 
tata zone,  Sumter  County,  Alabama :  east-central  Mississippi. 

Pecten  cliffwoodensis  Weller 

Pecten  cliffwoodensis  Weller,  1907,  Geol.  Survey  of  New  Jersey.  Pal.,  vol. 
iv,  p.  469,  pi.  1,  figs.  7,  8. 
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Description, — "  The  dimensions  of  an  average  specimen,  a  left  valve, 
are:  Height  30  mm.,  width  27.5  mm.,  convexity  4  mm.,  length  of  hinge 
line  14  mm.  The  body  of  the  shell  broadly  subovate  in  outline;  the  beaks 
situated  a  little  back  of  the  middle  of  the  hinge  line,  the  auriculations  mod- 
erately large  and  sharply  differentiated,  the  anterior  ones  somewhat  larger 
than  the  posterior,  the  cardinal  slopes  diverging  from  the  beak  at  an  angle 
of  90°  or  a  little  more,  nearly  straight  or  slightly  concave,  terminating  at 
the  sides  of  the  shell  above  the  middle  of  its  height.  The  valves  sub- 
equally  depressed  convex,  the  right  valve  if  anything  slightly  flatter  than 
the  left,  with  a  moderately  deep  byssal  sinus.  Surface  of  both  valves  nearly 
smooth,  marked  only  by  fine  concentric  lines  of  growth  which  continue 
across  the  auriculations,  and  on  the  anterior  ear  of  the  right  valve  become 
stronger  than  elsewhere  on  the  shell.  One  imperfect  specimen  which 
seems  to  be  a  member  of  this  species  had  a  height,  when  complete,  of  about 
50  nmi.,  but  the  dimensions  given  above  are  those  of  a  specimen  of  about 
average  size.  Some  of  the  smaller  individuals  do  not  exceed  12  mm.  in 
height.  With  the  growth  of  the  shell  the  proportionate  width  seems  to 
increase.  This  species  is  unlike  any  of  the  other  Pectens  in  these  Xew 
Jersey  faunas,  but  in  general  form  and  size  the  shells  most  closely  resemble 
some  individuals  of  Fecten  hellisculptus  Con. ;  the  two  species  can  always 
be  distinguished,  however,  by  their  surface  markings.^' — ^Weller,  1907. 

Type  Locality, — Cliffwood  Point,  Middlesex  County,  New  Jersey. 

A  cast  of  a  single  valve  which  presents  no  characters  by  which  it  can  be 
separated  from  Pecten  cliffwoodensis  Weller  was  collected  at  Arnold 
Point,  on  the  Severn  River  in  Anne  Arundel  County. 

Occurrence, — Matawan  Formation.  North  shore  Hound  Bay,  Severn 
River,  Anne  Arundel  County. 

Outside  Distribution. — Magothy  Formation,  Cliffwood  clay  of  New 
Jersev. 

Pectek  conradi  (Whitfield)  Johnson 

Pecten  simplicua  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  725. 

(Not  Pecten  simplicius  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila..  2d 

ser.,  vol.  iv,  p.  283,  pi.  xlvi,  flg.  44.) 
Sinsyclonema  t  simplicia  Conrad,  1869,  Am.  Jour.  Conch.,  vol.  v,  p.  99,  pi.  ix, 

flg.  20. 
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Amusium  conradi  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey,  voL  ix,  p.  52, 
pL  vii,  figs.  8-10. 

Pecten  conradi  Johnson.  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
Pecten  conradi  Weller,  1907,  GeoL  Survey  of  New  Jersey,  PaL,  voL  iv,  p. 
474,  pL  1.  figs.  1-4. 

Description. — "Shell  small,  seldom  exceeding  half  an  inch  in  height; 
erect-ovate,  becoming  more  elongate  proportionally  with  increased 
grov^-th.  Valves  slightly  convex.  Hinge  short,  from  half  to  two-thirds  as 
long  as  the  width  of  the  body  of  the  shell,  strongly  and  distinctly  auricu- 
lated.  Beaks  of  the  valves  small  and  pointed,  and  the  cardinal  slopes  long, 
straight  or  slightly  concave,  extending  to  near  the  point  of  greatest  width 
of  the  bodv  of  the  shell.  Left  valve  smooth  or  but  faintlv  marked  bv  fine 
concentric  lines,  and  a  few  (five  or  six)  very  faint  radii.  Ears  smaller 
than  in  the  opjX)site  valve,  both  sloping  toward  the  beak  on  the  outer  mar- 
gin. Right  valve  marked  with  crowded  concentric  folds  or  elevated  lines; 
also  by  five  or  six  radiating  lines;  not  always  present.  On  most  specimens 
there  are  distinctlv  rounded  concentric  folds  or  varices,  but  on  some  thev 
are  thin,  sharp  lines ;  alwavs  more  crowded  and  usually  finer  toward  the 
front,  in  adult  specimens.  Ears  ver}'  distinct;  that  of  the  posterior  side 
sloping  toward  the  beak  and  the  anterior  one  rounded  at  the  extremity 
and  deeply  notched. 

"  This  shell  is  very  closely  allied  to  P.  simplicu^  Conrad,  but  differs  in 
being  more  elevated  and  in  the  surface  markings,  that  one  being  generally 
smooth  or  imperceptibly  marked.  In  making  these  comparisons  I  have 
used  a  number  of  each  valve  of  the  present  species  from  Xew  Jersey,  and 
a  fine  series  of  .4.  simpUcum  from  the  typical  locality,  Eiifaula,  Alabama, 
and  it  leaves  no  doubt  in  my  mind  as  to  their  complete  specific  distinction." 
—Whitfield,  1886. 

Type  Locality, — Haddonfield,  Xew  Jersey. 

A  single  valve  from  the  Matawan  of  Anne  Arundel  County  has  been 
rather  dubiously  referred  to  this  species  because  of  the  size  and  general 
outline  and  the  faint  traces  of  a  concentric  sculpture. 

Occurrence, — Matawax  Formation'.  Ulmstead  Point,  Anne  Arundel 
Countv. 
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Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl 
and  Woodbury  clay.  New  Jersey.  Monmouth  Formation.  Navesink  marl 
(rare).  New  Jersey. 

Pecten  siMPLicius  Conrad 
Plate  XXXIV,  Figs.  8,  9 

Pecten  simpliciua  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phlla.,  2d  ser,  voL  iv, 

p.  283,  pL  xlvi.  tig.  44. 
Sincyclonema  f  simplicus  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret 

and  Jur.,  p.  7. 
Pecten  simpHcus  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  725. 
Sincyclonema  simplicus  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  319. 
Amusium  simplicum  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  51, 

pi.  vii,  figs.  11,  12. 
Pecten  simplicius  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  Iv, 

p.  480,  pi.  li,  fig.  6. 

Description. — "  Ovate,  thin,  smooth  and  shining ;  ears  moderate,  nearly 
equal ;  both  valves  slightly  convex ;  the  upper  valve  slightly  tumid  on  the 
umbo ;  inner  margin  minutely  crenulated." — Conrad,  1860. 

Type  Locality. — Eufaula,  Alabama,  or  Tippah  County,  Mississippi. 

Shell  small,  smooth,  lustrous,  moderately  compressed,  the  left  valve  a 
little  more  so  than  the  right ;  anterior  and  posterior  lateral  margins  con- 
verging at  an  angle  of  from  70°  to  90°,  base  broadly  and  evenly  arcuate; 
hinge-line  straight,  a  little  less  than  half  the  latitude  of  the  shell,  auricles 
small,  trigonal,  the  anterior  slightly  larger  than  the  posterior  and  sinuated 
in  the  right  valve  to  accommodate  the  byssus ;  sinuses  between  the  auricles 
and  the  disk  clearly  defined;  external  surface  highly  polished,  smooth 
excepting  for  faint  incremental  striations  and  an  occasional  microscopi- 
cally fine  radial  shagreening ;  characters  of  the  interior  unknown. 

This  Pecten,  in  spite  of  its  small  dimensions,  is  a  conspicuous  factor  in 
the  Cretaceous  marls  of  Maryland  by  reason  of  its  wide  distribution  and 
its  shining  surface.  This  shell  is  so  thin  and  flaky,  however,  that  for  all 
it  is  so  common  it  has  not  been  possible  to  separate  any  one  of  the  forms 
from  its  matrix. 
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P.  simpHcius  Conrad  has  l)een  confused  in  the  sjTionymies  with  P,  con- 
radi  Whitfield,  a  slightly  larger  shell  which  is  characterized  by  the  develop- 
ment of  sharp,  elevated,  concentric  lamellae,  approximately  fifteen  in 
number.  The  typical  forms  of  the  two  species  are  conspicuously  distinct 
but  some  of  the  peripheral  members  are  difficult  to  separate. 

Occurrence, — Matawan  Formation.  TJlmstead  Point,  Anne  Arundel 
County.  Mox MOUTH  Formation.  Brightseat,  Brooks  estate  near  Seat 
Pleasant,  Friendly,  1  mile  west  of  Friendly,  and  McXeys  Comers,  Prince 
George's  County. 

Collections, — Maryland  Geological  Survey,  Xew  Jersey  Geological  Sur- 
vev,  U.  S.  National  Museum. 

Outside  Distribution, — Monmouth  Formation,  Red  Bank  sand  and 
Tinton  beds,  Xew  Jersev.  Black  Creek  Formation,  North  and  South 
Carolina.  Peedee  Sand,  North  and  South  Carolina.  Eutaw  Formation 
(Tombigl)ee  sand  member).  Exogyra  ponderosa  zone,  Mortoniceras  sub- 
zone,  Georgia.  Ripley  Formation.  Exogyra  ponderosa  zone,  Union 
Springs,  Alabama.  Exogyra  costata  zone,  Georgia;  Eufaula,  Alabama. 
Extreme  top  of  zone,  Pataula  Creek,  Georgia;  Chattahoochee  River,  Ala- 
bama :  Ix)MTides  County,  Mississippi. 

Pectex  quixquecostatus  Sowerby 
Plate  XXXIV,  Fig.  10 

Pecten  quinquecostatus  Sowerby,  1814,  Min.  Conch.,  vol.  i,  p.  122.  pi.  Ivi, 

figs.  4-8. 
Pecten  versicoatatiis  Lamarck,  1819,  Anim.  sans  Vert.,  vol.  vl,  p.  181. 
Pecten  quinquecostatus  Brongniart,  1822,  G^l.  des  Env.  Paris,  pi.  iv,  fig.  1. 
Pecten  quinquecostatus  Nilsson,  1827,  Petrif.  Suecana,  p.  19,  tab.  ix,  fig.  8: 

tab.  X,  fig.  7. 
Pecten  quinquecostatus  Morton,  1830,  Am.  Jour.  Sci.,  1st  ser.,  vol.  xvii,  p. 

285;  vol.  xviii,  pi.  ill,  fig.  5. 
Pecten  versicostatus  Deshayes,  1832,  Enc.  M6th.,  t.  3,  p.  727. 
Pecten  quinquecostatus  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group  U.  S.,  p. 

57,  pi.  xix,  fig.  1. 
Pecten  quinquecostatus  Goldfuss,  1836,  Petrif.  Germ.,  t.  93,  fig.  1. 
Pecten  quinquecostatus  Bronn,  1838,  Lethasa  Geogn.,  Bd.  ii,  pp.  678-680,  taf. 

XXX,  fig.  17. 
Janira  quinquecostata  d'Orbigny,  1846,  Pal^ont.  Franc.  Terr.  Cr6t,  vol.  iil, 

p.  632,  pi.  ccccxliv,  figs.  1-5. 


Maryland  Geological  Survey  697 

Janira  mortoni  d*Orbigny,  1850,  Prod.  Pal6ont.  Strat.,  voL  li,  p.  253. 
Pecten  quadricostatus  var.  Roemer,  1852,  Kreide.  von  Texas,  p.  64,  pL  vili, 

flgs.  4a-4c. 
Pecten  quadrico8tatu8  Shumard,  1854,  Marcy,  ExpL  Red  River,  Louisiana, 

p.  178,  pL  ii,  figs.  2a,  2b;  pL  iii,  fig.  6. 
Neithea  mortoni  Gabb,  1862,  Proc.  Acad.  Nat.  Sci.,  Phila.  for  1861,  p.  365. 
Neithea  mortoni  Meek,  1864,  Check  List  Inv.  Fossils  N.  A.,  Cret.  and  Jur., 

p.  7. 
Neithea  mortoni  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  725. 
Pecten  quadricostatus  Credner,   1870,   Zeitsch.   deutsch.  geol.   Gesell.,   Bd. 

xxii,  p.  232. 
Vola  quinquecostata  Stoliczka,  1871,  Mem.  Geol.  Survey  India,  Palseont.  In- 

dica.  Cret.  Faunas  of  Southern  India,  vol.  iii,  p.  437,  pi.  xxxi,  figs.  1-6; 

pi.  xxxviii,  figs.  4-9. 
Neithea  quinquecostata  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p. 

56,  pi.  viii,  flgs.  12-14. 
Neithea  quinquecostata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

iv,  p.  481,  pi.  li,  figs.  7-12. 
Vola  quinquecostata  Bose,  1910,  Bol.  Inst.  Geol.  Mexico,  p.  99,  pi.  xv,  figs. 

19,  20. 

Description, — "  Subtriaiigular,  rather  oblique,  front  semicircular, 
toothed ;  convex  valves  gibbous,  ribbed,  principal  costa  six,  with  four  lesser 
ones  between  each ;  surface  finely  transversely  striated.  Upper  valve  flat- 
toothed.  The  obliquity  of  this  shell  is  slight,  the  length  not  much  greater 
than  the  width :  the  lines  of  growth  frequently  being  deep  and  crossed  by 
the  ribs  give  the  shell  a  fringed  or  furbellowed  aspect ;  the  flat  valve  has 
diverging  stride  and  notc'hes  corresponding  in  number  with  the  cost®  upon 
the  hollow  valve.  The  whole  surface  is  covered  with  minute  transverse 
striae,  which  in  the  chalk  specimens  are  often  nearly  obliterated.  Figs. 
4  and  5  are  from  the  Sussex  chalk  near  Ijewes,  by  favor  of  G.  A.  Man  tell, 
Esq. ;  they  very  much  accord  with  those  of  the  green  sand  from  Wiltshire, 
figured  below,  but  appear  to  be  longer,  and  to  have  the  transverse  striae  of 
growth  very  remarkable.  The  shell  represented  at  fig.  5  is  a  curiosity, 
showing  the  inner  side  of  the  flat  valve,  which  is  slightly  convex  within. 
I  gathered  the  small  shell,  fig.  6,  at  Chute  farm,  it  is  a  young  deep  under- 
valve,  with  the  transverse  striae  of  growth  neatly  arching  between  the  larger 
six  costae.  Figs.  7  and  8  show  the  upper  and  under  valves  of  different 
specimens,  they  are  from  the  green  sand  at  Chute,  and  are  chiefly  siliceous ; 
for  the  use  of  one  I  am  indebted  to  Thomas  Meade,  Esq.    Such  are  said 
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to  be  found  at  Devizes  and  Blaekdown,  with  the  upper  valve.  It  is  pos- 
sible that  these  are  different  species  from  those  in  the  Chalk,  the  costa?  are 
less  prominent,  and  the  striaj  more  distinct :  at  present,  however,  I  can 
consider  them  only  as  varieties.  Tab.  50,  fig.  3,  represents  a  specimen  in 
ferruginous  sandstone  from  Chute,  which  may  possibly  prove  to  be  a  dis- 
tinct species.  Its  length  exceeds  its  breadth  by  one-fifth,  and  on  the  sides 
of  tlie  larger  costa?  are  two  lesser  ones,  which  are  partly  !)lended  with  them ; 
the  surface  is  nearly  smooth.  I  have  only  seen  this  specimen.'' — Sowerby, 
1812. 

Shell  rather  large  for  a  Cretaceous  Pecien  :  cordate,  very  strongly  inequi- 
valve,  sul)equilateral,  lower  valve  highly  convex,  the  upper  flattened  or 
feebly  concave;  maximum  diameter  at  or  a  little  behind  the  median  hori- 
zontal: umbone  of  right  valve  very  prominent,  evenly  inflated,  rising  well 
above  the  hinge  line,  orthogyratc:  dorsal  margins  diverging  at  an  angle 
of  approximately  90°,  produced  so  that  the  ventral  and  lateral  margins 
subscribe  an  arc  of  only  about  180°  ;  external  surface  of  lower  valve  sculp- 
tured with  fi\Q  or  rarely  six  elevated,  evenly  rounded  primaries,  subequal 
in  size  and  spacing  and  between  each  pair  three  or  four  more  or  less  equal 
secondaries;  submargins  sculptured  with  rather  fine  close-set  radials  five 
in  number,  as  a  rule ;  ornamentation  of  upi)er  valve  more  uniform  in  char- 
acter, usually  of  twenty  to  twenty-five  subequal  and  equispaced,  well 
rounded  and  elevated  radials;  incremental  sculpture  fine  and  sharp;  hinge 
line  rather  short,  not  far  from  five-ninths  of  the  maximum  latitude,  over- 
hung by  the  umbo  of  the  right  valve;  auricles  only  slightly  unequal,  the 
anterior  a  little  more  produced  and  relatively  lower  and  less  strongly 
lirate  than  the  posterior:  posterior  auricle  receding  below  the  hinge  line, 
the  anterior  feeblv  constricted  to  form  the  bvssal  notch ;  characters  of 
interior  of  shell  not  known. 

The  identity  of  the  American  species  with  the  European  has  been  ques- 
tioned since  the  day  of  d'Orbigny.  The  Maryland  representation  is  very 
meager  and  offers  very  little  assistance  toward  the  solution  of  the  problem. 
As  in  Pycnodonie  vesicularis  the  true  affinities  of  the  group  should  be 
worked  out  once  for  all  bv  an  exhaustive  studv  of  material  from  all  the 
representative  localities.    If  the  two  forms  prove  distinct  Sowerby's  name 
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must  be  retained  for  the  Kuropean  fossil  and  d'Orbigny's  mortoni  sub- 
stituted for  the  American.  It  is  the  personal  conviction  of  the  writer 
that  the  two  forms  are  identical,  or  at  least  that  they  cannot  be  separated 
on  a  geographical  basis.  D'Orljigny's  criterion  certainly  will  not  stand, 
i.  €.,  that  the  American  form  differs  from  the  European  in  the  presence 
of  five  instead  of  four  secondaries  between  each  pair  of  primaries.  The 
normal  number  in  the  American  form  is  four  as  it  is  in  the  European  and 
South  Indian,  but  as  in  the  foreign  types  this  number  is  occasionally 
increased  to  five  or  reduced  to  three.  The  outline  and  relative  ])roportions 
vary  within  rather  narrow  limits  throughout  the  occurrence,  and  though 
there  is  a  suspicion  that  the  maximum  diameter  may  fall  a  little  nearer 
the  median  horizontal  in  the  American  individuals,  this  cannot  be  veri- 
fied without  the  examination  of  much  more  material  than  is  available  at 
present. 

Occurrence. — Maoothy  Formation.  Good  Hope  Hill,  District  of 
Colmnbia.  Matawax  Formation.  Post  236,  Camp  Fox,  Chesapeake 
and  Delaware  Canal,  Post  102,  Camp  U  &  I,  Chesapeake  and  Delaware 
Canal,  Delaware.  ^loxMorTir  Formation.  Two  miles  west  of  Dela- 
ware City  on  John  Higgins  fann,  Delaware;  ?  Fredericktown,  Cecil 
County;  Watcrbury,  Anne  Arundel  County,  Maryland.  Rancocas  For- 
mation.    ?  Noxontown  Pond,  Delaware. 

Colleciions. — ^laryland  Geological  Survey,  Xew  Jersey  Geological 
Survey,  U.  S.  National  Museum,  Geological  Survey  of  India. 

Outside  Distribution, — Matawan  Formation.  Merchantville  c  lay  marl, 
Marshalltown  clay  marl,  Xew  Jersey.  Monmouth  Formation.  Xavesink 
marl,  Xew  Jersey.  Eutaw  Formation  (Tombigbee  sand  member).  Exo- 
(jl/ra  ponderosa  zone,  Mortoniceras  subzone,  Georgia;  Russell  County, 
Warrior  l^iver  and  Tombigbee  River,  Alabama;  Tombigbee  River,  Mis- 
sissippi. Ripley  Formation.  Exogyra  casta ta  zone,  Georgia ;  Chatta- 
hoochee River,  Alabama;  Wilcox,  Pontotoc  and  Chickasaw  counties,  Mis- 
sissippi. Selma  Formation.  Exogyra  ponderosa  zone,  ^Fonroe  and 
Prentiss  counties,  Mississippi;  Tennessee.  Exogyra  costata  zone,  Tom- 
bigbee River,  Alabama ;  east-central  Mississippi ;  Lee,  Clay  and  Alcorn 
counties,  Mississip|)i.    Cenomanian.     ?  ^Fexico,  and  England.    Turonian. 


e 
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Central  Europe.  Senonian.  Central  Europe.  Oofatoor  Formation. 
Southern  India.  Trichinopoli  Formation.  Southern  India.  Arrialoor 
Formation.    Southern  India. 

FamUy  LIMIDAE 

Genus  LIMA  (Brugui^re)  Cuvier 
[Tableau  ^l^menUire  dliistGire  natorelle,  1798,  p.  421] 

Type. — Ostrea  lima  Linne. 

Shell  aurieulate,  auricles  unequal :  outline  u.sually  ovate,  scoop-shaped 
and  obliquely  truncated  laterally;  valves  elose<l  inferiorly  hut  gaping 
anteriorly  and  sometimes  posteriorly ;  exterior  surface  rarely  smooth,  gen- 
erally s<;ulptured  with  simple  or  imbricated  radial  strise ;  umlxjnes  rather 
prominent  and  distant;  hinge  edentulous:  ligament  internal,  lo<lged  in  a 
8ubumlK>nal  pit :  pallial  line  simple :  single  muscular  scar  exuMitric,  nearer 
to  the  posterior  than  the  anterior  margin. 

A  genus  indicated  in  the  Carl)oniferous,  culminating  in  the  Cretaceous 
and  sparsely  represented  in  nearly  all  the  recent  seas  by  white  or  colorless 
shells,  which  mav  l)e  attached  bv  a  bvssus  or  mav  swim  freelv  with  a 
motion  similar  to  that  of  Pecten. 

A.  Both  anterior  and  posterior  auricles  developed. 

1.  Radial  sculpture  overridden  by  the  concentric  on  the  medial  por- 

tion of  the  shell Lima  reticulata 

2.  Concentric  sculpture  obsolete  upon  the  medial  portion  of  the  shell. 

Lima  serrata 

B.  Posterior  auricle  obsolete,  anterior  auricle  very  large Lima  ohliqwa 

Lima  reticulata  Forbes 
Plate  XXXIV,  Figs.  12,  13 

Lima  reticulata  Forbes,  1845,  Quart.  Jour.  Geol.  Soc.,  London,  vol.  i,  p.  62; 

two  text  figures. 
Lima  reticulata  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A..  Cret.  and  Jur., 

p.  7. 
Hadula  reticulata  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  725. 
Radula  reticulata  Stoliczka,  1871,  Mon.  Geol.  Survey  of  India,  Palseont.  In- 

dica.,  Cret.  Fauna  Southern  India,  vol.  iii,  p.  416. 


Etymology:    Lima,  a  file — a  name  suggested,  doubtless,  by  the  rasping  ex- 
terior surface. 
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Radula  reticulata  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey,  vol.  ix.  p.  63, 

pi.  ix,  figs.  8,  9.     (Sjnionymy  excluded.) 
Lima  reticulata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

492,  pi.  liv,  figs.  3,  4. 

Description, — "L.  testa  ovata,  obliqua,  inflata,  tenui,  longitudinaliter 
sulcata,  sulcis  reticulatis,  numerosis.  Habitat,  Nov.  Jersey/' — Forbes, 
1845. 

"  Shell  small,  moderately  oblique,  strongly  ovate,  and  inflated.  Hinge 
short;  beaks  proportionally  strong,  and  projecting  beyond  the  cardinal 
line.  Valves  nearly  equal ;  anterior  margin  straight,  and  not  at  all  gaping ; 
auriculations  small  but  distinct,  rectangular  or  very  slightly  pointed  at 
their  outer  angles.  Surface  radiately  ribbed,  those  of  the  anterior  and 
posterior  slopes  faintly  marked  or  obsolete,  ribs  (about  thirty)  distinct, 
with  five  or  more  indistinct  on  each  side ;  subangular  on  the  middle  of  the 
valves  and  rounded  toward  the  sides,  crenulate  or  subspinose  on  the  larger 
specimens  when  well  preserved,  but  often  appearing  nearly  smooth.  Entire 
surface  marked  by  concentric  lines  which  give  a  roughened  surface  when 
perfect,  giving  the  reticulated  character  indicated  by  the  specific  name. 
The  shells  are  all  small,  seldom  exceeding  three-fourths  of  an  inch  in 
length,  and  are  very  fragile.  The  right  valve  apears  to  be  a  little  less 
ventricose  and  the  beak  shorter  than  the  left  in  all  the  specimens  which  I 
have  seen  where  the  two  are  united.^' — ^Whitfield,  1885. 

There  is  apparently  a  large  amount  of  variation  in  this  small  species, 
and,  as  the  type  is  not  in  this  country,  it  is  difficult  to  determine  its  proper 
limits.  In  Maryland  the  forms  referred  to  this  group  are  all  young  and  of 
rather  doubtful  affinities,  so  that  they  throw  no  light  upon  the  characters 
of  the  race.  Radula  denticulicosta  Gabb  is  probably  distinct  if  Gabb  was 
correct  in  his  observation  that  "  at  both  the  anterior  and  posterior  sides 
the  ribs  disappear  for  about  one-sixth  the  width  of  the  shell.'' 

Occurrence. — Monmouth  Formation.  Brightseat  and  McNeys  Cor- 
ners, Prince  George's  County. 

Collections, — Maryland  Geological  Survey,  New  Jers6y  Geological  Sur- 
vey, U.  S.  National  Museum. 
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Outside  DistribiUion. — Maiawan  Formation,  Merchantville  clav  marl, 
Woodbury  clav,  ^farshalltown  clav  marl,  Wenonah  ^and.  New  Jersev. 
Monmouth  Formation,  Navesink  marl,  Xew  Jer.sev.  Filack  Creek  For- 
mation.  North  and  South  Carolina.  Peedee  Sand,  Xorth  and  South 
Carolina.  Eutatr  Formation  (Tombigbee  sand  member).  Exof/yra  pon- 
derosa  zone,  Mortoniceras  subzone,  Gec^rgia;  Kussell  (^ountv,  Alabama. 
Ripley  Formation.  Exogyra  ponderosa  zone.  Union  Springs,  Alabama; 
Booneville,  Mississippi.  E,rogyra  costata  zone,  Georgia;  Eufaula,  Ala- 
bama; east-central  Mississippi;  Alcorn,  Union  and  Tippah  counties,  ^lis- 
sissippi.  Selma  Chalk,  Exogyra  costata  zone,  east-central  ^lississippi. 
Extreme  top  of  zone,  Pataula  Creek,  Georgia. 

Lima  serrata  n.  sp. 
Plate  XXXIV,  Fig^.  11,  lo 

Description. — Shell  small,  moderately  inflated,  ovate  in  outline,  inequi- 
lateral ;  anterior  area  obtusely  angulated ;  posterior  evenly  rounded ;  ijase 
line  arcuate,  somewhat  obliquely  produced  in  front;  umbones  moderately 
gibbous  orthogyrate.  sligiitly  |x>steri<)r  in  position  ;  external  surface  sculp- 
tured with  thirty-two  primary  costa*  (in  the  unique  type  the  summits 
are  acutely  angulated  and  form  with  the  more  obtuse  interradials  a 
sharply  serrate  profile)  ;  radials  upon  the  posterior  portion  less  angular; 
the  ten  anterior  cost*  rounded,  over-run  and  minutelv  nodulated  by  the 
incrementals ;  minute  secondary  threadlets  developed  in  the  interspaces  on 
the  posterior  medial  portion  of  the  disk ;  posterior  submargin  devoid  of 
radial  sculpture;  incremental  sculpture  obsolete  over  the  medial  ]M)rtion 
of  the  shell  and  only  feebly  developed  posteriorly;  submargins  not 
impressed,  auricles  minute,  the  anterior  more  so  than  the  posterior,  tri- 
gonal, their  dorsal  margins  forming  the  straight  hinge  margin  (unfor- 
tunately the  posterior  auricle  was  lost  in  shipment  to  the  artist)  ;  ligament 
internal,  lod<:ed  in  a  small  but  relatively  very  wide  resilium  directly 
beneath  the  uml>ones;  hinge  dentition  not  developed;  shell  monomyarian, 
the  single  muscle  scar  subcircular,  placed  above  and  behind  the  medial 
planes  of  the  shell ;  pallial  line  indistinct ;  interior  finely  plicated  even  to 
the  umbonal  region  in  harmony  with  the  external  ribbing. 
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Dimensions. — Altitude  8  mm,  latitude  7.75  mm.,  semi -diameter,  2  mm. 

'Type  Locality, — Brightseat,  Prince  George's  County. 

This  species  differs  from  its  near  relative,  L.  reticulata  Lyell  and  Forbes, 
in  the  somewhat  smaller  size,  the  much  more  angular  costae,  the  absence 
of  any  trace  of  concentric  sculpture  upon  the  medial  portion  of  the  disk 
and  the  development  of  occasional  secondaries. 

Occurrence, — Monmouth  Formation.  Brightseat  and  McNeys  Cor- 
ners, Prince  George's  County. 

Collection, — Maryland  Geological  Survey. 

Lima  obliqua  n.  sp. 
Plate  XXXIV,  Fig.  11 

Description, — Shell  of  moderate  size  for  the  group,  very  thin  and 
fragile,  inequilateral,  ovate  in  outline,  obliquely  produced  along  the 
diagonal  from  the  umbones  to  the  anterior  ventral  margin ;  posterior  por- 
tion of  the  shell  compressed  and  obtusely  rounded  at  the  jimction  of  the 
dorsal  lateral  and  the  lateral  ventral  margins ;  maximum  inflation  in  the 
umbonal  region  and  along  the  dorsal  half  of  the  diagonal ;  umbones  acute, 
obliquely  compressed,  somewhat  posterior  in  position;  posterior  auricle 
obsolete,  tJie  anterior  very  large,  fully  one-third  as  wide  as  the  entire  shell, 
its  submargin  deeply  impressed  and  sharply  differentiated  from  the  disk ; 
external  surface  sculptured  with  some  twenty-six  low,  flattened  radial 
costal  which  tend  to  diastomose  posteriorly;  intercalations  occasionally 
developed  near  the  ventral  margin ;  intercostal  areas  sliallow,  not  quite  so 
wide  as  the  costals,  radial  sculpture  absent  upon  the  auricle,  excepting  for 
two  or  three  very  faint  threadlets  upon  the  extreme  posterior  portion; 
concentric  sculpture  absent,  excepting  for  very  faint  striations  upon  the 
disk;  byssal  sinus  probably  very  shallow;  characters  of  hinge  and  interior 
not  known ;  ventral  margin  minutely  crenated  by  the  ribbing. 

Dimensions, — Altitude  11  mm.,  latitude  8.5  mm.,  semi-diameter 
2.5  mm. 

This  species  is  described  from  two  imperfect  specimens,  but  the  char- 
acters preserved  are  so  peculiar  and  so  diagnostic  that  the  form  has 

40 
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seemed  worthy  of  a  name.  The  species  differs  from  the  other  East  Coast 
formb  iu  the  obliquely  produced  and  rather  depressed  outline,  the  low 
flattened  posteriorly  dichotomous  riblets,  the  very  large  sharply  differ- 
entiated anterior  ear  and  the  absence  of  the  j>o8terior  auricle. 

Occurrrnce. — Monmouth  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George's  County. 

Collection. — ^laryland  Geological  Survey. 


Superfamily  ANOMIACEA 
Family  ANOMIIDAE 

Genus  PARANOMIA  Conrad 
[Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  iv,  I860,  p.  290] 

Type. — Placunanomia  saffordi  Conrad. 

"  luequivalve,  irregular;  larger  valve  radiate,  spinous  or  subspinous; 
lower  valve  flat  or  concave;  hinge  very  thin  and  fragile,  having  a  longi- 
tudinal flat  shelly  ])late  extending  from  the  apex;  hinge  of  upper  valve 
plain,  entire,  extremely  thin.  I  have  often  found  fragment*?  of  this  singu- 
lar genus  in  the  New  Jersey  Cretaceous  beds,  but  never  saw  the  hinge 
before  ^Ir.  Safford's  specimens  were  received  from  Tennessee.  The 
muscular  iinr)ression  is  not  visible  on  anv  of  the  manv  valves  I  have  seen.'' 
—Conrad,  18()0. 

"  In  18<)T  Conrad  described  a  genus  Paranomia,  from  the  Kipley  group 
(Upper  Cretaceous)  of  Alabama,  to  which  he  referred  his  Placunanomia 
saffordi  (Journ.  Aead.  Xat.  8ci.,  2d  ser.,  iv,  p.  200,  pi.  46,  flg.  21 )  and  the 
Placuna  scahra  of  Morton.  The  typical  sjK^cies  is  ill  preserved,  and  the 
beaks  almost  always  wanting,  l)ut,  from  the  examination  of  a  large  number 
of  specimens,  it  seems  probable  tliat  the  genus  resembles  Monia  in  its 
external  characters;  the  presence  of  a  triangular  chondrophore  recalls 
Anontia,  but  there  is  not  sufficient  evidence  of  a  permanent  foramen,  the 
muse  hi  r  im])ressions  are  not  preserved,  and  there  is  in  the  right  valve,  asso- 
ciated with  the  single  chondrophore,  a  pair  of  low,  narrow  crests,  recalling 

Etymolog:>':  irapd  near,  anemia. 
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those  of  Placenta,  but  obviously  of  different  function.    The  genus  is  a 
puzzle  and  cannot  as  yet  be  safely  united  with  any  other." — Dall,*  1898. 

A.  Outline  circular;  radials  relatively  fine  and  crowded Paranomia  scabra 

B.  Outline  ovate;  radials  relatively  coarse  and  distant Paranomia  lineata 

Paranomia  scabiu  (Morton)   Conrad 

Placuna  scabra  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group  U.  S.,  p.  62. 
Placunomia  scabra  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  6. 
Paranomia  scabra  Conrad,  1867,  Am.  Jour.  Conch.,  vol.  iii,  p.  8. 
Paranomia  scabra  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  724. 
Paranomia  scabra  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  44, 

pi.  X,  fig.  10. 
Paranomia  scabra  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
Paranomia  scabra  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  500,  pi.  Hi.  figs.  10-13  (ex  parte), 

• 

Description, — "  With  numerous  beaded  costa?,  radiating  from  the  hinge 
to  the  margin ;  .shell  thin,  suborbicular,  compressed.  From  one  inch  to 
three  inches  in  diameter.'' — Morton,  1834. 

'Jype  Locality, — Xew  Jersey. 

The  type  specimen  figured  by  Whitfield  in  1885  is  a  mere  frag- 
ment which,  as  that  eminent  Xew  Jersey  paleontologist  has  observed,  is 
"  scarcely  sufficient  for  generic  identification."  However,  its  reference 
to  Paranomia  is  probably  justified.  The  species  as  delimited  by  the  aid  of 
later  collections  is  thin,  flattened  and  sul)circular  in  outline,  sculptured 
externally  with  approximately  thirty  rather  fine  radials  which  occasionally 
diastomose  and  which  are  quite  sharply  spinose  toward  the  ventral  margin. 
The  intercostal  areas  are  narrow,  scarcely  or  not  at  all  exceeding  the 
costals  in  width.  The  incremental  sculpture  is  quite  vigorous  and  suffi- 
cient to  imbricate  the  radial. 

Paranomia  soffordi  Conrad  from  Tennessee  and  tlie  type  of  the  genus 
develop  apparently  a  much  more  regular  and  rather  coarser  and  more  dis- 
tant radial  sculpture.  Paranomia  lineata  Conrad  runs  smaller,  is  ovate 
rather  than  subcircular  and  has  fewer,  more  prominent  and  more  widely 
spaced  radials.    Although  it  is  not  impossible  that  a  connecting  series  may 

'  Trans.  Wagner  Free  Inst.  Sci.,  Phila..  vol.  iii,  pt.  iv,  p.  773. 
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later  be  established  which  will  include  either  or  l)Oth  P.  saffordi  and  P, 
lineaia,  there  doc»s  not  seem  at  present  to  be  sufficient  evidence. 

Occurrence. — Matawan  Formation.  Opposite  Post  11>8,  Chesapeake 
and  Delaware  Canal.  Delaware. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  Xew  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Merchantville  dav  marl, 
Marshall  town  clay  marl,  Xew  Jersey.  Peedec  Sand.  Xorth  and  South 
Carolina.  Eutaw  Formation  (Tombigbee  sand  member).  Exogyra  pon- 
derosa  zone,  Alcorn  County,  I^Iississippi.  Ripley  Formation.  Exogyra  cos- 
tata  zone,  Georgia ;  Eufaula,  Alabama ;  east-central  ^Mississippi ;  Pontotoc 
County,  Mississippi.  Selma  Chalk.  Exogyra  ponderosa  zone,  Warrior 
Eiver,  Alabama ;  Monroe  and  Chickasaw  counties,  Mississippi.  Exogyra 
costata  zone,  Tombigbee  River  and  Sumter  County,  Alabama ;  east-central 
Mississippi;  Chickasaw,  Pontotoc  and  Alcorn  counties,  Mississippi. 

Paranomia  lineata  Conrad 
Plate  XXXV,  Figs.  11,  12 

Placunanomia  lineata  Conrad,  1860,  Jour.  Acad.  Nat.  Scl..  Phila..  2  ser., 

voL  iv,  p.  291,  pL  xlvl,  fig.  20. 
Placunomia  lineata  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  6. 
Paranomia  lineata  Conrad,  1867,  Am.  Jour.  Conch.,  voL  Hi.  p.  8. 
Paranomia  lineata  Whitfield.  1885,  Mon.  U.  S.  Geol.  Survey,  voL  ix.  p.  45, 

pi.  ix,  fig.  10. 
Paranomia  lineata  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
Paranomia  scabra  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  500,  pi.  Hi,  figs.  10-13  (ex  parte). 

Description. — "  Subovate,  thin,  much  compressed,  irregular:  lower 
valve  concave,  obsoletely  radiate;  near  the  summit  is  a  resemblance  to  a 
triangular  plate  inserted  in  the  shell  with  a  raised  margin ;  this  jwrtion  is 
longitudinally  minutely  striate  and  resembles  one  of  the  opercular  valves 
of  a  Balanus;  upper  valve  convex,  lobed  or  twisted ;  radiated  with  a))out 
thirty  rugose,  slightly  raised,  subaculeated  lines;  surface  rugose."— 
Conrad,  1860. 

Type  Locality. — Tennessee. 
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Paranomia  lineata  Conrad  is  separated  from  P.  scabra  (Morton)  Con- 
rad by  the  regularly  ovate  outline  and  its  coarser,  more  prominent  and 
more  distant  radials.  All  of  the  specimens  observed  have  been  a  little 
smaller  than  the  adult  P.  scabra,  but  this  may  have  been  due  only  to  the 
fortunes  of  collecting. 

Occurrence, — Matawan  Formation.  One  mile  east  of  the  Maryland- 
Delaware  Line,  Chesapeake  and  Delaware  Canal,  Delaware. 

Collections.  Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution, — Monmouth  Formation,  Navesink  marl,  New 
Jersey.     ?  Ripley  Formation.    Tennessee. 

Genus  ANOMIA  (Unne)  MOller 
[Prodr.  Zool.  Dan.,  1776,  pp.  xxxi,  248] 

Type, — Anomia  ephippium  Linne. 

Shell  inequivalve,  adlierent,  generally  subcircular  or  oblong ;  left  valve 
more  or  less  convex,  right  valve  flattened ;  hinge  margin  of  left  valve  often 
incurved  and  slightly  thickened;  ligament  scar  found  directly  beneath 
left  umbone ;  interior  of  disk  of  left  valve  scarred  with  an  adductor  and  a 
major  and  minor  byssal  impression,  the  major  byssal  scar  being  the  largest 
of  the  three  and  dorsal  to  the  adductor  and  minor  byssal  scars  which  are 
usually  subequal;  interior  of  right  valve  containing  foraminal  opening 
and,  ventral  to  it,  the  impression  of  the  adductor  muscle ;  posterior  dorsal 
margin  of  right  valve  carrying  inconspicuous  ligamental  process;  pallial 
line  simple. 

"  The  fossil  species  of  this  group  are  very  difficult  things  to  study,  since 
the  lower  valve  is  seldom  preserved  and  the  muscular  impressions  can 
seldom  be  made  out.  ...  To  the  natural  difficulties  is  added  that  due  to 
the  fact  that  the  sculpture  in  this  genus  is  very  variable  in  perfectly  normal 
specimens  and  is  further  complicated  by  the  differences  of  form  and  sur- 
face, due  to  the  object  upon  which  they  are  sessile.  I  have  satisfied  myself 
by  the  examination  of  a  large  number  of  recent  specimens  belonging  to  a 
single  species  from  a  single  localit}'  that  the  relative  positions  of  the 

Etymology:  iifSfioios  unequal,  unlike. 
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adductor  and  bvssal  scars  of  the  left  valve  are  not  constant  in  the  same 
individual  at  all  ages,  and  consequently  that  small  differences  of  this  kind 
cannot  safely  be  used  as  specific  distinctions.  The  l)est  character  seems 
to  be  the  more  minute  surface  sculpture  when  fully  developed  in  normal 
specimens/'— Dall,  1898/ 

Ancestral  forms  of  this  genus  have  been  recognized  in  rocks  as  ancient 
as  the  Devonian.  The  recent  species  numl>er  about  forty  and  are  widely  di- 
tributed  along  the  shores  from  low-water  to  one  hundred  fathoms. 

A.  External  surface  not  radially  plicate. 

1.  Outline  sub-circular;  concentric  lamination,  very  close  excepting 

in  the  umbonal  region Anomia  argentaria 

2.  Outline  transversely  ovate;  concentric  lamination  rather  distant. 

Anomia  tellinoidea 

B.  External  surface  radially  plicate. 

1.  Radial  sculpture,  Urate  rather  than  cordate,  primaries  and  second- 

aries not  conspicuously  differentiated Anomia  ornata 

2.  Radial  sculpture  cordate  rather  than  Urate;  primaries  and  second- 

aries conspicuously  differentiated Anomia  fortepHcata 

AXOMIA    ARGENTARIA    MoftoU 

Plate  XXXV,  Figs.  1,  2 

Anomia  argentaria  Morton,   1833,   Am.   Jour.   Sci.,   1st   ser.,  vol.   xxiii,  p. 

293,  pi.  V,  fig.  10. 
Anomia  argentaria  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  61, 

pi.  V,  fig.  10. 
Anomia  argentaria  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  6. 
Anomia  argentaria  Conrad,  1868,  Cook's  Geol.  Survey  of  New  Jersey,  p. 

724. 
Anomia  argentaria  Conrad,  1875,  Kerr's  Geol.  of  North  Carolina,  Appen- 
dix A,  p.  13. 
Anomia  argentaria  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  319. 
Anomia  argentaria  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  42, 

pi.  iv,  figs.  10,  11  (fig.  9  excluded). 
Anomia  argentaria  Johnson.  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
/  Anomia  argentaria  Bdse,  1906,  Bol.  Inst.  Geol.  Mexico,  No.  24,  p.  38,  pi.  i, 

flg.  8. 
Anomia  argentaria  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  496.  pi.  liv,  figs.  11-15. 
?  "  Anomia  suhtruncata  "  Bose,  1913,  Bol.  Inst.  Geol.  Mexico.  No.  30,  p.  41, 

pi.  V,  flg.  1. 

Description, — "  Thin,  round,  \\\X\\  numerous;  concentric  striie.'' — 
Morton,  1833. 

*  Trans.  Wagner  Free  Inst.  Sci.,  Phila..  vol.  iil.  pt.  iv.  p.  781. 
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Type  Locality, — New  Jersey. 

Shell  subcircular  or  irregular  in  outline  with  a  silvery  sheen  both 
within  and  without,  thin  but  tough,  of  moderate  size,  the  adults  from 
15  to  30  mm.  in  circumference ;  left  valve  usually  convex,  though  varying 
widely  in  the  degree  of  convexity ;  right  valve,  through  which  the  byssus  is 
extruded,  flattened;  umbones  central,  almost  marginal,  very  inconspicu- 
ous, scarcely  interrupting  the  regular  outline  of  the  valve ;  external  sur- 
face ornamented  with  thin,  concentric  overlapping  lamellae  which  are 
frequently  radially  lineated ;  ligament  submarginal,  attached  beneath  the 
umbo  of  the  left  valve ;  hinge  edentulous ;  interior  scarred  with  a  large, 
major  byssal  impression,  medial  in  position  and  quite  high  up  under  the 
umbones  and  ventral  to  it,  the  minor  byssal  impression,  and  the  posterior 
muscle  adductor;  a  third  bvssal  scar  of  minute  size  underneath  the  dorsal 
margin,  a  little  in  front  of  the  umbones ;  inner  ventral  margins  simple. 

This  species  is  one  of  the  most  abundant  bivalves  in  the  Upper  Cre- 
taceous faunas  of  Maryland.  For  all  the  shell  is  so  thin,  it  is  very  tena- 
cious and  easily  separable  from  the  matrix.  It  is  an  unusually  well  char- 
acterized species  and  even  the  fragments  can  be  determined  with  assurance 
by  the  silvery  sheen,  the  crowded  concentric  laminae  and  in  the  majority  of 
mdividuals  bv  the  fine,  radial  lineation. 

The  form  varies  to  a  certain  extent,  as  do  all  members  of  this  variable 
genus,  in  the  outline,  the  degree  of  compression  of  the  valves,  and  par- 
ticularly in  the  development  of  the  radial  sculpture.  However,  limits  must 
be  placed  even  for  variable  species  and  it  is  not  probable  that  they  should 
be  made  wide  enough  to  include  .1.  tellinoides  Conrad,  which  is  constant 
in  its  transversely  ovate  outline,  lack  of  lustre,  rather  distant  concentric 
lamination  and  absence  of  radial  striations. 

Some  j)uzzling  little  forms  from  the  Monmouth  at  Brightseat  are  closely 
related  genetically  with  the  .4.  argentaria  Morton.  They  are  apparently 
young,  frequently  ovate,  rather  thin,  circular  in  outline  and  are  sculptured 
with  a  few  wide,  sharp-edged  concentric  frills  which  are  often  radially 
lineated.  Concentric  lamina*  so  distantly  spaced  and  so  sharj)ly  frilled 
have  not  been  oi)served  among  the  .4.  argentaria. 
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Occurrence. — Matawan  Fobmation.  Post  198,  Chesapeake  and  Dela- 
ware Canal,  Delaware;  head  of  Magothy  River,  Gibson's  Island,  Anne 
Arundel  County,  Maryland.  Monmouth  Formation.  Two  miles  west 
of  Delaware  City  on  John  Higgins  farm,  Delaware;  mouth  of  Turner's 
Creek,  Kent  County;  Brightseat,  railroad  cut  west  of  Seat  Pleasant, 
Brooks  estate  near  Seat  Pleasant,  Friendly,  and  1  mile  west  of  Friendly, 
Prince  George's  County,  Maryland.  Rancocas  Formation  (  ?).  Noxon- 
town  Pond,  Delaware. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Magothy  Formation.  Cliffwood  clay,  New 
Jersey.  Matawan  Formation.  Merchantville  clay  marl,  Woodbury  clay, 
Marshalltown  clay  marl  and  Wenonah  sand.  New  Jersey.  Monmouth 
Formation.  Navesink  marl  and  Red  Bank  sand.  New  Jersey.  Black  Creek 
Formation.  North  and  South  Carolina.  Peedee  Sand.  North  and 
South  Carolina.  Eutaw  Formation  (Tombigbee  sand  member).  Exo- 
gyra  ponderosa  zone,  Morioniceras  subzone,  Georgia;  Russell  and 
Dallas  counties,  Alabama ;  Tombigbee  River,  Clay  County,  Mississippi. 
Exogyra  ponderosa  zone,  Alcom  County,  Mississippi;  Georgia;  Union 
Springs  and  Russell  County,  Alabama.  Exogyra  costata  zone,  Geor- 
gia; Chattahoochee  River  and  Eufaula,  Alabama;  east-central  ^lis- 
sissippi ;  Lee,  Pontotoc,  Chickasaw,  Union  and  Tippah  counties,  ^lissis- 
sippi.  Selma  Chalk.  Exogyra  ponderosa  zone,  Elmore  County,  Alabama ; 
Clay,  Monroe,  Alcom  and  ?  Prentiss  counties,  Mississippi.  Exogyra  cos- 
tata zone,  Wilcox  and  Sumter  counties,  Alabama ;  east-central  ^lississippi ; 
Chickasaw,  Lee,  Clay,  Alcorn  and  Prentiss  counties,  Mississippi.  Extreme 
top  of  zone,  Pataula  Creek,  Georgia;  Lowndes  County,  Mississippi. 
Senonian.    Mexico. 

Anomia  tellinoides  Morton 
Plato  XXXV,  Figs.  3,  4 

Anomia  tellinoides  Morton,  1833,  Am.  Jour.  Sci.,  1st  ser.,  yoI.  xxiii,  p.  294, 

pi.  V.  fig.  10. 
Anomia  tellinoides  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  61, 

pi.  V,  fig.  11. 
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Anomia  tellinoides  Meek,  1864.  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Cret.  and  Jur.,  p.  7. 
Anomia  tellinoides  Conrad,  1868,  Cook's  GeoL  of  New  Jersey,  p.  724. 
Anomia  tellinoides  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  43. 
Anomia  tellinoides  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
Anomia  argentaria  Weller,  1907,  Geol.  Survey  of  New  Jersey.  Pal.,  vol.  Iv, 

p.  496  (ex  parte,  description  and  figures  excluded). 

Description, — ^^  Irregular,  but  mostly  subovate,  with  concentric  undu- 
lations. Both  these  species  are  common  in  New  Jersey;  the  latter 
resembles  A.  ephippium,  to  which  it  is  referred  in  the  first  part  of  this 
Synopsis/^ — Morton,  1833. 

Type  Locality. — New  Jersey. 

Shell  rather  thin  but  tenacious,  inequilateral,  transversely  ellipsoidal  in 
outline,  the  lower  valve  moderately  convex;  anterior  portion  of  the  shell 
constricted  in  front  of  the  umbones ;  anterior  margin  broadly  and  evenly 
rounded ;  posterior  portion  of  shell  symmetrical,  rounded ;  base  arcuate ; 
umbones  low,  not  very  conspicuous,  with  ill-defined  apices  placed  as  a 
rule  a  little  behind  the  median  line ;  external  surface  sculptured  with  an 
indistinct  and  rather  distant  concentric  lamination;  ligament  submar- 
ginal  attached  beneath  the  umbo  of  the  left  valve;  hinge  plate  not 
developed,  edentulous;  pedal  and  byssal  scars  indistinct. 

This  species  has  been  confused  in  the  synonymies  with  A.  argentaria. 
The  forms  are  certainly  closely  related  but  there  is  not  sufficient  evidence 
of  their  identity.  A.  tellinoides  is  transversely  ovate  in  outline,  rather 
than  subcircular,  the  surface  is  less  silvery,  the  concentric  lamination  less 
crowded  and  the  radial  striations  much  less  commonly  developed  than  in 
the  more  prolific  A.  argentaria. 

Occurrence. — Monmouth  Formation.  Briar  Point,  Chesapeake  and 
Delaware  Canal,  Delaware. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution. — Monmouth  Formation.  Navesink  marl,  New 
Jersey. 
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AxoMiA  ORNATA  Gabb 
Plate  XXXV,  Figs.  5,  6 

Anomia  argentaria  var.  ornata  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p. 

320. 
'*  Anomia  argentaria  (Gabb)  "  Boyle,  1893,  Bull.  U.  S.  Geol.  Survey,  No. 

102,  p.  44. 

Description. — "  Accompany iug  these  is  another  form,  represented  by  no 
less  than  fifteen  specimens  agreeing  well  with  one  another.  Unlike  the 
typical  .4.  argentaria,  they  are  ornamented  l)y  a  uniform  pattern,  clearly 
not  the  impression  of  a  surface  to  which  they  were  attached.  In  form  and 
size  they  do  not  differ  from  A.  argentaria,  l)ut  the  ornament  is  a  series  of 
radiating  ril)s,  one  set  large,  flattened  on  top,  and  well  defined ;  between 
these  are  interpolated  from  one  to  three  smaller  ribs.  In  most  cases  this 
alternation  is  well  defined  ;  though  in  two  or  three  the  large  ribs  are  nearer 
in  size  to  the  small  ones.  On  the  typical  argentaria  this  radiation  is  never 
observed,  even  in  a  rudimentary  manner,  and  on  some  of  my  specimens  it 
begins  at  the  very  ajiex;  l)ut  on  several  the  first  half  inch  in  diameter,  or 
less,  of  the  shell  does  not  differ  from  argentaria,  while  after  that  the  ribs 
begin,  first  on  thread-like  lines,  finally  developing  to  full  size.  In  conse- 
quence of  this  I  feel  reluctant  to  sej)arate  the  form  as  a  distinct  species, 
believing  that  more  material  will  merge  the  two.  I  therefore  content 
myself  with  proposing  the  name  .1.  argentaria  var.  ornata," — Gabb,  18T6. 

Type  Locality, — Pataula  Creek,  Georgia. 

Ligament  submarginal,  lodged  in  a  transverse  pit  directly  beneath  the 
uml>one  of  the  left  valve ;  adductor  an<l  ])yssal  scars  grouped  within  an 
ovate  area  coated  with  lime  extending  from  the  ligament  pit  more  than 
half-way  to  the  ventral  margin  and  occupying  more  than  one-half  the 
width  of  the  shell,  major  byssal  scar  near  the  center  of  the  whitish  area, 
sli^htlv  ovate  in  outline;  minor  bvssal  scar  and  adductor  ventral  to  the 
major  cicatrix,  subequal  in  size,  semi-elliptical,  their  straight  faces  proxi- 
mate, the  adductor  the  posterior  of  the  two;  major  and  minor  scars  united 
for  a  short  distance  along  the  dorsal  face  of  the  latter. 

Althoutdi  most  of  the  individuals  which  arc  certainlv  referable  to 
A,  argentaria  Conrad  develo})  a  faint  radial  lineation,  none  in  the  abund- 
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ant  material  from  the  Monmouth  of  Maryland  bridge  the  gap  between 
that  race  of  argentaria  and  the  eostate  omata  of  Gabb.  In  fact  the  dis- 
tance is  greater  between  Conrad's  species  and  Gabb's  than  between  Gabb's 
and  the  A,  fortepUcata  n.  sp.  A.  ornaia  has,  however,  much  more  of  the 
laminar  argentaria  texture,  a  finer  and  less  differentiated  radial  sculpture 
and  a  relatively  stronger  concentric  sculpture  than  A.  fortepUcata, 

Occurrence. — Monmouth  Formation.  Brightseat  and  McNeys  Cor- 
ners, Prince  George's  County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  IT.  S.  National  Museum. 

Outside  Distribution, — Ripley  Formation,  Exogyra  costata  zone. 
Extreme  top  of  zone,  Pataula  Creek,  Georgia. 

ANOMIA    FORTEPLICATA    U.    sp. 

Plate  XXXV,  Figs.  T-10 

Description, — Shell  nacreous,  moderately  large,  rudely  circular,  sub- 
circular  or  irregular  in  outline;  umbones  inconspicuous,  submarginal, 
medial  in  position,  apices  obtuse;  external  surface  sculptured  with  fifteen 
to  forty  cordate  primary  radials  and  l)etween  each  pair  of  primaries  one  to 
five  secondary  lirations  of  more  or  less  unequal  strength;  incremental 
sculpture  over-riding  the  radial  but  not  modifying  it  to  any  degree ;  liga- 
ment submarginal,  attached  beneath  the  umbone  in  the  left  valve ;  hinge 
armature  not  developed  ;  adductor  and  byssal  scars  grouped  within  an  area 
thinly  coated  with  lime,  occupying  the  medial  dorsal  half  of  the  shell: 
scars  brownish  in  color,  three  in  number,  the  largest  of  the  three  the  major 
byssal  scar,  minor  byssal  scar  and  adductor  impression  being  subequal  and 
ventral  to  the  major  cicatrix ;  ventral  margin  sharply  crenate  in  harmony 
with  the  external  ribbing,  the  plications  reflected  on  the  interior  of  the 
shell  in  simie  individuals  almost  to  the  umbones;  characters  of  right  valve 
not  known. 
Dimensions, 

Altitude  24  mm.,  latitude  24.5  mm.,  semi-diameter  6.6  mm. 

Altitude  23  mm.,  latitude  17.5  mm.,  semi-diameter  7.5  nun. 

Altitude  12.7  mm.,  latitude  14.5  mm.,  semi-diameter  3.5  mm. 
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Although  the  representatives  of  this  species  differ  to  widely  in  general 
aspect,  still  there  seems  to  be  no  reason  to  consider  these  differences  as 
more  than  individual  mutations  of  a  variable  species  in  a  variable  genus. 
The  ratio  between  the  number  of  costals.and  their  prominence  is  very 
constant,  those  individuals  in  which  the  primaries  are  few  in  number 
being  very  heavily  sculptured. 

Anomia  forteplicata  is  a  more  solid  shell  than  A,  ornata  Gabb,  with  a 
much  more  vigorous  radial  sculpture  and  a  relatively  more  feeble  con- 
centric. 

Occurrence, — Monmouth  Formation.  Brightseat,  1  mile  west  of 
Friendly,  McXeys  Corners,  Prince  George's  County. 

Collection, — Maryland  Geological  Survey. 

D.  Dysodonta 

Superfamily  MYTILACEA 
Family  MYTILIDAE 

Genus  MODIOLUS  Lamarck 
[Prodr.  Nouv.  Class.  Coq..  1799,  p.  87] 

Type, — Mytilus  modiolus  Linne. 

Shell  equivalve,  inequilateral,  transversely  or  obliquely  ovate  in  outline ; 
ligament  external,  opisthodetic ;  hinge  edentulous ;  anterior  muscle  impres- 
sion atrophied ;  pallial  line  simple. 

The  genus  is  separated  from  Mytilus  by  the  character  of  the  beaks  which 
are  non-terminal,  wider  and  roimded  anteriorly.  It  has  a  long  geologic 
range,  at  least  from  the  beginning  of  the  Mesozoic  and  possibly  from  the 
Devonian.  The  recent  species  are  about  seventy  in  number  and  are  most 
abundant  in  the  tropical  seas.  Unlike  Mytihuf,  the  representatives  of 
Modiolus  are  nest-builders  and  burrow  or  spin  a  woven  structure  from 
stones  and  fragments  of  shells. 

A.  Latitude  of  adult  shell  exceeding  20  mm. 

1.  Shell  obtusely  angulated  at  the  posterior  dorsal  extremity. 

Modiolus  hurlingtonensis 

2.  Shell  smoothly  rounded  at  the  posterior  dorsal  extremity. 

Modiolus  sedesclarus 

B.  Latitude  of  adult  shell  not  exceeding  20  mm Modiolus  trigona 


Etymology:    Modiolus,  small  drinking  vase. 
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Modiolus  burlixgtonensis  Whitfield 

Modiolus  burlingtonensis  Whitfleld,  1885,  Mon.  U.  S.  GeoL  Survey,  vol.  ix. 

p.  65,  pL  xvii,  figs.  8,  9. 
Modiolus  burlingtonensis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
Modiolus  burlingtonensis  Weller,  1907,  GeoL  Survey  of  New  Jersey,  Pal., 

vol.  iv,  p.  505,  pi.  Iv.  figs.  18,  19. 

Description. — "  Shell  of  moderately  large  size,  very  ventricose,  and  with 
subparallel  dorsal  and  ventral  margins,  large  prominent  umboues  and 
incurved  beaks  situated  near  the  anterior  end  but  not  terminal,  the 
anterior  margin  perceptibly  extending  beyond  them  and  rounded. 
Umbonal  ridge  prominent  and  subangular,  especially  near  the  beaks,  and 
becoming  broader  and  more  rounded  posteriorly ;  surface  of  the  valves 
strongly  constricted  and  sinuate  in  front  of  the  ridge  and  the  anterior 
surface  again  inflated;  cardinal  slope  comparatively  broad  and  slightly 
concave  toward  the  postero-cardinal  border.  Hinge  line  straight  and 
tliree-fifths  as  long  as  the  shell,  and  rather  strongly  impressed  in  the 
internal  cast ;  postero-cardinal  margin  rounding  rapidly  forward  from  the 
more  narrowly  rounded  ix)sterior  extremity.  Surface  of  the  cast,  the  only 
condition  under  which  it  is  known,  apparently  smooth  or  marked  only  by 
irregular  concentric  lines  of  growth,  some  of  which  produce  undulations 
of  considerable  strength  on  the  casts.  On  one  individual  there  appear 
on  the  posterior  cardinal  slope  very  faint  indications  of  rather  coarse 
radiating  lines,  but  too  faint  to  warrant  the  statement  that  such  markings 
really  existed  on  the  shell.''— Whitfield,  1885. 

Type  Locality. — Burlington  Coimty,  New  Jersey. 

The  species  is  much  the  largest  of  any  of  the  Matawan  Modioli,  and  is 
represented  in  Maryland  by  only  a  couple  of  imperfect  casts. 

Occurrence. — ^Iatawan  Formation.  Camp  U  &  I,  opposite  Post  192, 
Chesapeake  and  Delaware  Canal,  Delaware. 

Collection. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl. 
New  Jersey. 
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• 

Modiolus  trigoxus  ii.  sp. 
Plate  XXXVI,  Fig.  3 

Description, — Shell  thin,  nacreous,  equivalve,  strongly  inequilateral, 
transversely  elongate,  suggesting  a  right  triangle  in  outline,  the  anterior 
margin  constituting  the  shorter  leg,  the  base  line  the  longer,  and  the 
posterior  keel  the  hypothenuse;  umbones  prominent,  ac»ute,  prosog}Tate, 
subterminal  in  position  ;  anterior  margin  squarely  truncate  in  front  of  the* 
umbones;  posterior  dorsal  and  lateral  margins  gently  rounded,  merging 
into  one  another;  base  line  horizontal;  i)osterior  keel  obtuse,  persistent 
from  the  umbones  to  the  posterior  ventral  margin ;  area  l)ehind  it  approxi- 
mately half  as  great  as  that  in  front  of  it ;  external  surface  smooth  and 
lustrous,  excepting  for  feeble  incremental  stria tions. 

Dimensions. — Altitude  8.5  mm.,  latitude  14.5  mm.,  maximum  diam- 
eter 9  mm. 

The  species  is  described  from  a  cast  of  a  complete  individual,  to  one 
side  of  which  the  shell  substance  still  adheres.  The  angular  outline  is 
peculiarly  characteristic  and  nothing  approaching  it  has  been  observed 
elsewhere. 

Occurrence. — Monmouth  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George's  County. 

Collection. — Maryland  Geological  Survey. 

Modiolus  sedesclakus  n.  sp. 
Plate  XXXVl,  Figs.  1,  2 

Description. — Shell  nacreous  in  texture,  exceedingly  thin  and  fragile, 
transversely  elongate,  slightly  wider  posteriorly;  umbones  inflated, 
prosogyrate,  almost  but  not  quite  terminal  in  position;  anterior  end 
obscurely  truncate;  dorsal  margin  slightly  more  elevated  poi^teriorly ; 
posterior  extremity  obliquely  rounded,  the  dor^jal  margin  merging 
smoothly  into  the  lateral;  ventral  margin  straight,  not  constricted 
medially;  umbonal  ridge  very  prominent  but  evenly  rounded,  becoming 
broader  and  lower  toward  the  posterior  ventral  margin ;  external  surface 
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smooth,  excepting  for  the  sharply  laminar  incremental  ridges  developed 
near  the  dorsal  and  anterior  margins  and  the  prominent  growth  lines  near 
the  ventral  margins ;  characters  of  interior  not  known. 

Dimensions. — Altitude  10  mm.,  latitude  22  mm.,  maximum  diameter 
7  mm. 

This  species  is  smaller  than  M.  burlingtonensis  Whitfield,  not  con- 
stricted along  the  medial  ventral  margin,  and  more  smoothly  rounded 
behind. 

Occurrence. — Monmouth  Formation.  Brightseat,  Prince  George's 
Countv. 

Collection. — Maryland  Geological  Sur\'ey. 

Genus  LITHOPHAGA  Bolten 
[Museum  Boltenianum,  1788,  p.  156] 

Type. — Mytilus  lithophagus  Linn^. 

Shell  thin,  nacreous,  equi valve,  strongly  inequilateral,  transversely  elon- 
gated, more  or  less  cylindrical  in  outline ;  uml)ones  strongly  anterior,  but 
not  terminal ;  anterior  extremity  rounded  ;  posterior  extremity  rostrate  or 
cuneiform ;  external  surface  smooth  or  feebly  sculptured  concentrically ; 
ligament  submarginal;  hinge  edentulous;  muscle  impressions  unequal, 
indistinct. 

The  genus  has  bi»en  reported  from  strata  as  far  back  as  the  Carbonifer- 
ous. The  recent  species  number  less  than  fifty,  and  are  confined  to  the 
tropical  and  subtropical  waters. 

The  young  are  attached  by  a  byssus,  but  in  the  later  stages  usually 
perforate  coral  colonics,  the  shells  of  larger  bivalves  or  even  the  solid  rock. 
Two  of  the  five  subgenera  into  which  the  group  has  been  divided  are 
encrusted  with  a  dense  calcareous  covering  in  the  adult  stages.  The 
cavities  which  they  excavate  are  characteristically  flask-shaped  in  outline. 

The  perforations  in  the  columns  of  the  temple  of  Serapis  which  served 

Lyell  for  his  classic  illustration  of  changes  in  the  level  of  the  sea  were 
made  by  LithophagSB. 

Etymology:  \ieos,  stone;  <t>ayei¥,  to  eat. 
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A.  Shell  encrusted  with  concentrically  laminated  calcareous  covering. 

Lithophaga  ripleyana 

B.  Shell  not  encrusted. 

1.  Latitude  of  adult  shell  not  exceeding  18  mm. 

a.  Outline  subcylindrical. 

i.  Shell  occurring  in  hard  substances  especially  in  the  tests 

of  larger  bivalves Lithophaga  conchafodentis 

ii.  Shell  occurring  free  or  in  clay  tubes Lithophaga  juliw 

b.  Outline  transversely  ovate Lithophaga  lingua 

2.  Latitude  of  adult  shell  exceeding  18  mm.;  outline  subcylindrical. 

Lithophaga  twitchelli 

Lithophaga  ripleyana  Gabb 
Plate  XXXVI,  Figs.  4-6 

Lithophaga  ripleyanus  Gabb,  1862,  Proc.  Acad.  Nat  Set.,  Phila.  for  1861,  p. 

326. 
Lithophaga  ripleyanus  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  10. 
Lithophaga  ripleyana  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  311. 
Lithodomus  ripleyana  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey,  vol.  ix,  p.  67, 

■  pi.  xvii,  figs.  4,  5  (ex  parte). 
Lithophaga  ripleyana  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  13. 
Lithophaga  ripleyana  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

iv,  p.  512,  pi.  Ivi,  figs.  9-12  (ex  parte). 

Description. — "Tube  subcylindrical,  nearly  straight,  gradually  taper- 
ing, broadest  on  the  dorsal  surface;  opposite  face  narrow,  rounded; 
extremity  abrupt,  rounded  and  faintly  subtrilobate.  Shell  subquadrate. 
Beaks  terminal,  and  projecting  beyond  the  buccal  end  of  the  shell,  very 
much  incurved,  so  as  to  appear  somewhat  spiral.  Umbones  broad,  slightly 
flattened  in  the  middle.  Cardinal  margin  straight  anteriorly,  depressed 
posteriorly,  merging  into  the  anal  border,  which  is  subtruncate  and  most 
prominent  above.  Basal  edge  broadly  emarginate.  Surface  marked  by 
numerous,  irregular,  concentric  lines." — Gabb,  1860. 

Type  Locality. — Big  Timber  Creek,  between  Gloucester  and  Eed  Bank, 
New  Jersev. 

Form  gregarious,  rudely  cylindrical,  constricted  mesially;  protective 
covering  built  up  of  thin,  concentric  layers  of  calcite,  usually  conforming 
rather  closely  to  the  outline  of  the  shell ;  shell  itself  very  thin,  nacreous  in 
texture;  umbones  terminal,  prosogyrate,  well  rounded  at  their  tips; 
anterior  portion  inflated,  truncate;  shell,  in  the  majority  of  the  indi- 
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viduals,  feebly  depressed  in  front  of  the  obscure  carina  which  extends 
from  the  umbones  toward  the  posterior  ventral  margin,  the  depression 
being  reflected  in  the  slight  concavity  of  the  base ;  posterior  end  strongly 
and  symmetrically  arcuate;  dorsal  margin  approximately  horizontal; 
external  surface  smooth  excepting  for  the  incremental  sculpture  which  is 
rather  conspicuous,  particularly  in  the  posterior  portion  of  the  shell; 
characters  of  interior  not  known. 

The  species  frequently  occurs  in  clusters,  the  individuals  being  attached 
at  the  posterior  extremity.  The  degree  of  medial  constriction  is  not 
constant. 

L.  ripleyana  Gabb  is  relatively  more  elongated  transversely  than  L. 
affinis  Gabb,  a  co-existent  species  over  much  of  the  area  of  its  occurrence, 
and  is  much  less  inflated. 

Occurrence. — Matawan  Formation.  Opposite  Post  239,  Post  236, 
Camp  Fox,  Chesapeake  and  Delaware  Canal,  Delaware.  Monmouth  For- 
mation. Bohemia  Mills,  Cecil  County;  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  Ptince  George's  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl, 
Wenonah  sand.  New  Jersey.  Monmouth  Formation.  Navesink  marl,  New 
Jersey.  Ripley  Formation.  Exogyra  costata  zone.  Union  County,  Mis- 
sissippi. 

LiTHOPHAGA   CONCHAFODENTIS   n.   sp. 

Plate  XXXVI,  Figs.  7-9 

Description. — Shell  nacreous  in  texture,  moderately  large  for  the  genus, 
subcylindrical  to  rectangular  in  outline,  exceedingly  thin  and  fragile; 
umbones  nearly  terminal,  small,  full  but  angular,  flattened  upon  their 
simimits,  acute,  prosogyrate ;  posterior  area  cut  off  by  a  carina  which  per- 
sists from  the  umbones  to  the  posterior  basal  margin,  acute  near  the 
umbones,  but  evanescing  toward  the  base;  anterior  end  very  short  and 
obscurely  truncate ;  posterior  end  much  produced,  strongly  rounded  at  its 
extremity;  the  dorsal  and  ventral  margins  rudely  parallel,  the  dorsal 

41 
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slightly  convex,  the  ventral  broadly  and  feebly  constricted ;  external  sur- 
face smooth  excepting  for  a  rather  vigorous  incremental  sculpture ;  liga- 
ment submarginal,  opisthodetic ;  hinge  edentulous;  adductor  scars  and 
pallial  characters  obscure. 

Dimensions, — Altitude  5  db  mm.,  latitude  13  ±  mm.,  semi-diameter 
3.5  ±  mm. 

The  remains  of  this  small  borer  are  found  in  the  tests  of  Exogyra  and 
Pycnodonte.  It  differs  from  L.  ripleyana,  which  it  most  strongly 
resembles,  not  only  in  its  habitat  but  also  in  the  less  inflated  valves  and 
less  produced  posterior  extremity. 

Occurrence. — Monmouth  Formation.  Brightseat,  Prince  George's 
County. 

Collection, — Maryland  Geological  Survey. 

LiTHOPiiAGA  JULI^  (Lea) 

Plate  XXXVI,  Figs.  10,  11 

Modiola  JuIUb  Lea,  1862,  Proc.  Acad.  Nat.  Sol.,  Phila.  for  1861,  p.  149. 
Modiolus  Juli(r  Meek,  1864,  Check  List.  Inv.  Fossils  N.  A.,  Cret.  and  Jur., 

p.  11. 
Perna  Julia  Ck)nrad,  1868,  Cook's  GeoL  of  New  Jersey,  p.  726. 
Modiola  Julia  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  64,  pi.  xvii. 

fig.  6  (not  fig.  7). 
Modiolus  Julia  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  12. 
Modiolus  Julicc  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p.  506 

{ex  parley  description  and  figures  excluded). 

Description, — "  Testa  transverse  striata,  subrhomboidea,  subinfiata, 
postice  oblique  truncata,  infeme  emarginata ;  valvulis  fragillissimis ;  nati- 
bus  prominulis,  fere  tenninalibus.  Length  .23,  breadth  .36  of  an  inch.- * 
—Lea,  1862. 

Type  Locality, — Haddonfield,  New  Jersey. 

Shell  nacreous,  excedingly  thin  and  friable ;  transversely  ovate  in  out- 
line, compressed ;  umbones  placed  within  the  anterior  seventh  of  the  shell, 
not  prominent  but  evenly  rounded,  proximate,  incurved  and  slightly 
prosogyrate  ;  anterior  end  of  shell  feebly  expanding  in  front  of  the  beaks ; 
posterior  dorsal  margin  approximately  horizontal ;  posterior  lateral  mar- 
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gin  quite  strongly  rounded,  obliquely  produced  at  the  base ;  ventral  mar- 
gin somewhat  oblique  to  the  dorsal ;  posteriorly  produced,  in  many  indi- 
viduals feebly  and  broadly  contracted  medially;  basal  constriction  due  to 
the  broad  and  very  shallow  depression  of  the  valves  in  front  of  the  obtuse 
posterior  carina  which  is  initiated  at  the  umbones  and  most  prominent  at 
its  origin,  becoming  feebler  and  finally  evanescing  about  half-way  to  the 
posterior  ventral  margin ;  external  surface  sculptured  with  sharp,  rather 
distant  and  irregularly  spaced  incremental  lirations  which  tend  to  become 
obsolete  upon  the  medial  portion  of  the  shell;  characters  of  interior  of 
shell  not  known. 

Casts  of  this  small  form  are  not  rare  in  the  Upper  Cretaceous  of  Mary- 
land, although  the  shell  is  so  thin  and  so  flaky  that  it  has  not  been  found 
possible  to  secure  any  fragments  large  enough  to  give  the  hinge  dentition, 
yet  the  exceedingly  thin  and  very  highly  nacreous  shell  and  its  general 
outline  suggest  Liihophaga  rather  than  Modiolus.  The  form  is  much 
more  compressed  than  L,  ripleyana  Gabb,  the  umbones  more  flattened  and 
the  posterior  carina  more  angular.  Furthermore  there  is  no  evidence 
that  a  calcareous  encrustation  was  ever  developed  as  in  the  Ripley  species, 
but  rather  that  it  buried  itself  in  the  soft  muds  near  the  shore. 

Whitfield's  restoration  of  Gabb's  type  is  probably  inaccurate  as  the 
material  is  much  crushed  and  the  original  outline  obscure. 

Occurrence, — Monmouth  Formation.  Brightseat,  Brook?  estate  near 
Seat  Pleasant,  Prince  George's  County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution, — Matuwan  Formation.  Merchantville  clav  marl, 
and  Woodbury  clay,  Xew  Jersey. 

LiTHOPlIAGA   LINGUA   n.   sp. 

Plate  XXXVI,  Fig.  14 

Description. — Shell  small,  compressed,  not  very  thin,  transversely  and 
somewhat  obliquely  ovate  in  outline;  umbones  anterior,  almost  but  not 
quite  terminal,  well  rounded,  but  not  conspicuously  inflated,  proximate, 
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incurved,  prosogyrate;  valves  flattening  in  all  direction??  away  from  the 
umbones ;  anterior  end  very  short,  rounded ;  posterior  end  obliquely  ])ro- 
duccd  along  the  obscurely  elevated  diagonal  from  the  umbones  to  the  pos- 
terior ventral  margin:  posterior  dorsal  and  lateral  areas  relatively  very 
wide,  their  margins  forming  a  somewhat  as\Tnmetrical  arc  connecting  the 
imibones  and  the  base ;  ventral  margin  slightly  oblique  with  a  feeble  sug- 
gestion of  a  mesial  constriction;  faint  concentric  sculpture  probably 
developed  on  external  surface;  characters  of  hinge  and  interior  not  known. 

Dimensions. — Maximum  altitude  5  mm.,  maximum  latitude  8  mm., 
maximum  diameter  3.5  mm. 

This  small  but  apparently  adult  Lithophaga  is  separated  from  the  co- 
existent members  of  the  same  genus  not  only  by  its  slight  dimensions  but 
even  more  readily  by  the  very  short  anterior  end  and  expanded  posterior 
end.  In  no  other  species  is  the  area  behind  the  diagonal  relatively  so 
wide  or  so  flaring.  The  peculiar  alate  aspect  thus  produced  is  not  repeated 
in  any  of  the  co-existent  species.  The  form  is  described  from  a  cast  of 
double  valves.  The  tj'pe  is  not  imique,  but  the  species  has  not  been 
observed  from  anv  but  the  t\'pe  locality. 

Occurrence. — Monmoltji  Formation'.  Brightseat.  Prince  George's 
County. 

Collection. — Maryland  Geological  Survey. 

Lithophaga  twitchelli  n.  sp. 
Plate  XXXVI,  Figs.  12,  13 

Description. — Shell  nacreous,  apparently  rather  thick,  large  for  the 
genus,  subcylindrical  in  outline :  umbones  inflated,  incurved,  prosogyrate, 
proximate,  placed  within  the  anterior  tenth;  shell  inflated  along  the 
diagonal  from  the  umbones  to  posterior  ventral  margin,  broadly  and 
shallowly  depressed  between  this  obscure  carina  and  the  feebly  inflated 
anterior  end :  anterior  lateral  margin  obscurely  truncate,  posterior 
strongly  arcuate;  dorsal  margin  very  feebly  convex;  base  line  somewhat 
constricted  medially ;  external  surface  probably  smooth ;  characters  ()f 
interior  of  shell  not  known. 
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Dimensions. — Altitude  11.8  mm.,  latitude  21.8  mm.,  diameter  of 
double  valves  ll.T  mm. 

Liihophaga  twitchelli  suggests,  at  lirst,  a  giant  L.  ripleyana  Gabb.  How- 
ever, L,  twitchelli  is  not  only  a  third  as  large  again  as  Gabb's  species,  but, 
furthermore,  the  valves  are  very  much  more  inflated,  particularly  along 
the  diagonal :  the  umbones  feebler  and  the  medial  depression  more  pro- 
nounced. Then,  too,  the  shell  is  much  heavier,  apparently,  and  there  is 
no  evidence  of  the  former  presence  of  an  encrustation. 

This  species  is  named  for  its  collector,  Dr.  Mayville  W.  Twitchcll, 
Assistant  State  Geologist  of  New  Jersey. 

The  form  is  described  from  a  cast  of  the  double  valves  of  a  single  indi- 
vidual to  which  a  considerable  amount  of  shell  substance  still  adheres, 
although  the  external  surface  has  been  entirely  decorticated. 

Occurrence, — Monmouth  Formation.  Eailroad  cut  west  of  Seat 
Pleasant,  Prince  George's  County. 

Collection. — Maryland  Geological  Survey. 

Genus  CRENELLA  Brown 

[111.  Conch.  Gr.  Brit.,  1827,  pi.  xxxi,  figs.  1214;  2d  ed.,  1844,  p.  75,  pi.  xxiii,  figs. 

12-14.     Not  Crenella  Sowerby] 

Type. — Mytilus  decussatns  Laskey. 

"  Shell  oblong-oval,  equilateral,  ventricose ;  beaks  obtuse,  slightly  turned 
to  one  side;  hinge  destitute  of  teeth  but  with  a  flattened,  horizontal, 
slightly  crenated  plate  on  one  side  of  the  hinge  in  each  valve ;  right  valve 
with  a  triangular,  liorizontal,  projecting,  reflexed  plate,  and  the  left  one 
witli  an  oblique  plate,  both  of  which  are  a  little  crenated  externally." — 
Brown,  1844. 

"  This  intxjresting  little  group  extends  through  the  Tertiary  and,  owing 
to  the  little  study  given  to  its  characters,  has  received  many  names.  The 
shell  is  usually  convex  and  ovoid,  with  more  or  less  incurved  beaks,  a 
nacreous  inner  layer,  thin  epidermis  which  adheres  closely  to  the  shell, 
and  a  fine  radial,  often  crossed  by  a  concentric  striation.  In  young  shells 
the  pro  vinculum  is  exceptionally  well  developed,  sometimes  recalling  the 

Etymology:    Diminutive  of  crena,  notch. 
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hinge  of  JSucula  by  its  strong  and  projecting  denticulations.  If  the  shell 
is  thin,  these  become  obsolete  with  growth,  but  in  some  species  are  replaced 
by  a  series  of  denticulations  directly  consequent  on  the  impingement  of 
the  external  sculpture  on  the  cardinal  margin,  thus  repeating  a  second 
time  in  the  same  individual  the  process  by  which  the  provinculum  was 
originally  initiated  in  its  ancestors.  At  least  tliat  is  the  way  in  which  the 
writer  interprets  the  facts.  When  the  shell  is  thick,  or  when  the  external 
sculpture  is  very  delicate,  no  secondary  denticulations  appear  in  the  adult, 
which  is  then  left  with  a  practically  unarmed  hinge  line.  The  appearance 
of  the  provinculum  is  not  dependent  on  the  existence  of  tlie  external 
sculpture,  but  the  secondary  denticulations  are  so  dependent.  The  exte- 
rior may  be  almost  perfectly  smooth  and  polished  with  only  microscopic 
striation;  finely  radially  striate  without  decussation  (like  C.  serica), 
decussate,  or  with  the  radial  sc  ulpture  strong  and  divaricate.  Usually  the 
sculpture  is  uniformly  distributed  over  the  surface,  but  occasionally  there 
will  be  an  area  of  imstriated  separating  two  of  striated  surface,  as  in 
Modiolaria,  but  without  the  impressed  boundaries  of  the  latter  genus.*' — 

Dall,  1898.' 
This  genus  ranges  from  the  Cretaceous  to  the  Recent. 

A.  Adult  shell  not  exceeding  6  mm.  in  altitude Crenella  serica 

B.  Adult  shell  exceeding  6  mm.  in  altitude Crenella  elegantula 

CuENELLA  SEKlCA  Conrad 
Plate  XXXVI,  Figs.  KMS 

Crenella  (Stalagmium)  serica  Con.,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d 

ser.,  YoL  iv,  p.  281,  pi.  xlvi,  fig.  23. 
Crenella  fStalagmium)  aericea  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A., 

Cret.  and  Jur.,  p.  11. 
Crenella  aerica  Weller,  1907,  Geol.  Survey  New  Jersey,  Pal.,  vol.  iv,  p.  510, 

pi.  Ivi,  figs.  7,  8. 

Description. — "  longitudinally  oblong-ovate,  very  ventricose,  finely 
striated  concentrically  and  with  microscopic,  closely  arranged,  radiating 
lines;  summit  very  prominent.  Locality:  Eufaula,  Barbour  County, 
Alabama."— Conrad,  1860. 

*  Dall,  W.  H.,  Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  iv,  p.  802. 
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Shell  very  small  and  gibbous,  between  three  and  four  millimeters  in 
altitude,  the  interior  regularly  ovate  in  outline;  umbones  inflated, 
strongly  prosog}Tate  and  incurved,  proximate ;  external  surface  sculptured 
with  prominent  and  regularly  spaced  incrementals  and  resting  stages; 
radial  sculpture  microscopically  fine,  not  over-riding  the  concentric ;  liga- 
ment lodged  in  a  narrow  groove  running  backward  from  beneath  the 
apices  of  the  umbones ;  inner  margins  strongly  crenulate,  the  area  directly 
beneath  the  umbones  slightly  flattened  and  broadened  and  bearing  four  or 
five  pseudo-taxodont  denticles ;  a  more  extended,  but  less  clearly  defined, 
area  developed  in  some  individuals  upon  the  medial  portion  of  the  pos- 
terior lateral  margin ;  muscle  scars  and  pallial  lines  indistinct.  Crenella 
serica  Con.  is  a  very  abundant  little  bivalve  in  the  Monmouth  of  Prince 
George's  County. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  1  mile  west  of  Friendly,  Prince  George's  County. 

Collections, — Maryland  Geological  Survey,  New  Jersey  Geological  Sur- 
vey, U.  S.  National  Museum. 

Outside  Distribution, — Matawan  Formation.  Marshalltown  clay  marl. 
New  Jersey.  Monmouth  Formation.  Eed  Bank  sand.  New  Jersey. 
Peedee  Sand.  North  and  South  Carolina.  Ripley  Formation.  Exogyra 
costata  zone,  Georgia ;  Eufaula,  Alabama.  Selma  Chalk.  Exogyra  costata 
?one,  Tombigbee  Kiver,  Sumter  County,  Alabama;  east-central  Missis- 
sippi ;  Alcorn,  Union  and  Tippah  counties,  Mississippi.  Extreme  top  of 
zone,  Pataula  Creek,  Georgia ;  Lowndes  County,  Mississippi. 

Crenella  elegantula  Meek  and  Hayden 
Plate  XXXVI,  Fig.  19 

Crenella  elegantula  Meek  and  Hayden,  1862,  Proc.  Acad.  Nat.  Sci.,  Phila., 

for  1861,  p.  441. 
Crenella  elegantula  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  11. 
Crenella  elegantula  Meek,  1876,  Rept.  U.  S.  Geol.  Survey,  Territories,  vol. 

ix,  p.  75,  pi.  xxviii,  figs.  6a-6c. 
Crenella  elegantula  Waller,  1907,  Geol.  Survey  New  Jersey,  Pal.,  vol.  iv,  p. 

511,  pi.  Ivl,  fig.  6. 
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Description. — "  Shell  small,  very  thin  and  pearly,  obliquely  ovato- 
cordate,  ventricose;  postero-basal  and  basal  margins  rounded;  dorsal 
border  sloping  posteriorly  with  an  arcuate  outline,  and  rounding  into  the 
anal  margin  behind ;  anterior  border  rounding  obliquely  backwards  into 
the  base;  umbonal  region  of  both  valves  very  gibbous,  beaks  prominent, 
terminal,  pointed,  distinctly  incurved  and  directed  obliquely  forward  at  the 
extremities ;  hinge  margin  smooth ;  free  border  minutely  crenulated.  Sur- 
face (as  seen  by  aid  of  a  magnifier)  beautifully  ornamented  by  extremely 
fine,  regular,  closely-arranged,  radiating  striae,  which  increase  chiefly  by 
bifurcation,  and  continue  of  uniform  size  on  all  parts  of  the  shell ;  cross- 
ing these  are  nimierous,  equally  fine,  but  much  less  distinct,  concentric 
lines,  and  occasional  stronger  marks  of  growth.  Length,  measuring 
obliquely  forward  and  upward  from  the  base  to  the  beaks,  0.55  in. ;  diam- 
eter, from  base  to  hinge,  measuring  at  right  angles  to  the  greatest  length, 
0.4  inch;  convexity,  0.37  inch.  This  beautiful  little  shell  is  very  closely 
allied  to  C.  scricea  of  Conrad,  but  differs  in  being  uniformly  more  broadly 
ovate  in  form,  and  in  having  less  elevated  and  less  distinctly  incurved 
beaks,  while  its  concentric  markings  are  not  near  so  strongly  defined.'' — 
Meek  and  Hayden,  1862. 

Type  Locality, — Deer  Creek,  near  North  Branch  of  the  Platte  River, 
Nebraska. 

The  species  is  recognized  in  Maryland  from  casts  only.  It  is  more  than 
double  the  size  of  C,  serica  Conrad,  relatively  broader,  and  less  inflated 
and  less  prominently  sculptured  concentrically. 

Occurrence. — Monmouth  Formation.  Brightseat,  Prince  George's 
County. 

Collections. — Maryland  Geological  Survey,  Xew  Jersey  Geological  Sur- 
vey, U.  S.  National  Museum. 

Outside  Distribution. — Monmouth  Formation.  Tinton  beds.  New 
Jersey.  Ripley  Formation.  Exogyra  costata  zone,  ?  Owl  Creek,  Tippah 
County,  Mississippi.    Fox  Hills  Sandstone.    Western  Interior. 
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Family  DREISSENIIDAE 

Genus  DREISSENA  Van  Beneden 
[Ann.  Sci.  Nat,  ser.  2,  vol.  ill,  1835,  p.  193,  pi.  vili] 

Type, — MyiiliLs  polymorphus  Pallas. 

Equivalve,  inequilateral,  slightly  gaping  as  a  rule,  mytiliform  in  out- 
line ;  umbones  acute,  terminal,  bent  a  little  forward ;  anterior  area  differ- 
entiated by  a  more  or  less  obtusely  angulated  keel  which  runs  from  the 
umbones  to  the  anterior  ventral  margin ;  external  surface  smooth  or  incre- 
mentally sculptured ;  ligament  internal  or  submarginal,  lodged  in  a  shal- 
low groove,  which  extends  more  than  a  third  of  the  way  down  to  the  base : 
angle  between  the  umbones  bridged  by  a  transverse  septum  upon  which 
the  anterior  and  pedal  adductors  are  mounted  and  from  which,  in  the  right 
valve,  a  small  dentiform  process  sometimes  projects ;  posterior  adductor 
scar  moderately  large,  well  down  towards  the  base;  pallial  line  rather 
obscure,  entire. 

Dreissena  is  very  like  Mytiliis  in  general  aspect,  so  much  so,  indeed,  that 
there  is  probably  a  considerable  amount  of  confusion  between  the  two 
genera  in  the  earlier  described  species.  Many  authorities  maintain  that 
the  genus  is  not  initiated  until  the  Early  Tertiary.  Henry  Woods,*  how- 
ever, has  reported  a  species,  Ifreissensia  lanceolata  (Sowerby)  Woods  from 
the  Cretaceous  of  England,  and  has  so  adequately  figured  it  that  there 
can  be  no  doubt  about  the  correctness  of  his  determination. 

The  shell  differs  most  conspicuously  from  that  of  Mytilus  in  the  devel- 
opment of  the  septum  in  the  umbonal  angle  and  the  more  internal  liga- 
ment. The  animal  differs  from  that  of  Mytihis  in  the  closed  mantle  and 
the  two  distinct  siphons.  All  of  the  recent  species  are  denizens  of  fresh  or 
brackish  water. 


Etymology:   Named  in  honor  of  Drelssens,  a  Belgian  physician. 
*  1900,  Mon.  Cret.  Lamellibranchia,  England,  Paleontographical  Soc,  Lon- 
don, pt.  ii,  p.  110,  pi.  xviii,  figs.  13-15;  pi.  xix,  flgs.  1-11. 
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Dkeissexa  tippana  Conrad 
Plate  XXXVII,  Figs.  8-11 

Dreisaena  tippana  Conrad,  1858,  Jour.  Acad.  Nat.  Sci.,  Phila.,  voL  ill,  p. 

328.  pL  xxxiv,  fig.  14. 
Dreissena  tippana  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur.. 

p.  10. 

Description. — "  Falcate,  with  distinct  lines  of  growth ;  front  excavated, 
the  margin  acutely  angular ;  the  dorsal  and  i>osterior  margin  form  a  regu- 
lar curve;  ba^e  rounded;  beaks  acute."-:— Conrad,  1858. 

Type  Locality. — Owl  Creek,  Tippah  County,  Mississippi. 

Shell  thick,  prismatic,  strongly  falcate  in  outline,  evenly  convex, 
acutely  keeled  from  the  umlmnes  to  the  ventral  margin,  the  carinal  angle 
usually  more  than  90®  and  giving  to  the  front  view  of  the  double  valves  a 
canoe-shaped  outline;  outline  of  posterior  margin  evenly  rounded  from 
beaks  to  bai>e;  external  surface  smooth  except  for  incremental  striations 
and,  toward  tlie  ventral  margin,  rather  pronounced  resting  stages;  liga- 
ment groove  rather  shallow  and  elongated,  hinge  edentulous;  umbonal 
septum  narrow  but  quite  high ;  cliaracter  of  muscle  impressions  and  pallial 
sinus  not  preserved ;  inner  margins  simple. 

In  ^laryland  the  species  is  represented  chiefly  in  the  form  of  casts,  most 
frequently  of  the  double  valves,  to  which  jmrtions  of  the  l)rown,  prismatic 
shell  substance  still  adhere,  although  at  some  localities  perfect  specimens 
have  been  collected.  The  form  dift'ers  quite  widely  in  relative  projwrtions. 
but  it  does  not  seem  wise  to  regard  these  mutations  as  of  more  than  indi- 
vidual import. 

Occurrence. — Matawax  Formation.  Ulmstead  Point,  Anne  Arundel 
Countv.  Monmouth  Fokmatiox.  ?  Fredericktown,  Cecil  Countv; 
Brightseat,  Brooks  estate  near  Seat  Pleasant,  1  mile  west  of  Friendly, 
Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Ripley  Formation.  Exoyyra  costata  zone, 
(ieorgia;  Eufaula,  Alabama;  Union  and  Tii)i)ah  Counties,  Mississippi. 
Extreme  top  of  zone,  Pataula  Creek,  Georgia;  Chattahoochee  River,  Ala- 
bama. 
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Order  ANOMALODESMACEA 

Superfamily  ANATINACEA 

Family  PHOLADOMYIDAE 

Genus  PHOLADOMYA  Sowcrby 
[Genera  Recent  and  FoBsil  Shells,  1825,  pp.  235,  236,  pi.  xxxvii] 

Type, — Pholadomya  Candida  Sowerby. 

"  The  following  generic  character  being  drawn  up  principally  from  the 
recent  specimen,  several  particulars  will  be  mentioned  in  it  which  cannot 
be  observed  in  the  fossils ;  there  is  not,  however,  the  smallest  doubt  as  to 
their  generic  identity.  Shell  very  thin,  rather  hyaline,  transverse,  ventri- 
cose;  inside  pearly;  posterior  side  short,  sometimes  very  short,  rounded; 
anterior  side  more  or  less  elongated,  gaping;  upper  edge  also  gaping  a 
little ;  hinge  with  a  small  rather  elongated,  triangular  pit,  and  a  marginal 
lamina  in  each  valve,  to  the  outer  part  of  which  is  attached  the  rather 
short  external  ligament.  Muscular  impressions  two ;  these,  as  well  as  the 
muscular  impression  of  the  mantle,  in  which  there  is  a  large  sinus,  are 
indistinct.  This  shell  is  the  only  instance  we  have  ever  seen  in  which  the 
umbones  are  so  approximated  as  to  be  worn  through  by  the  natural  action 
of  the  animal  in  opening  and  closing  its  valves." — Sowerby,  1825. 

Equivalved  or  subequivalved,  inequilateral,  transversely  elongated  or 
subtrigonal,  gaping  posteriorly  and  sometimes  anteriorly  as  well ;  umbones 
inflated,  anterior;  external  sculpture  radial,  often  more  or  less  nodose; 
ligament  short,  external,  opisthodetic ;  cardinal  margin  often  reflected  to 
form  a  false  area  behind  the  umbones;  hinge  edentulous  excepting  a  single 
subumbonal  tubercle  and  pit  in  each  valve;  muscle  impressions  obscure, 
two  in  number ;  pallial  sinus  profound. 

The  genus  was  initiated  early  in  the  lower  Lias,  and  though  it  culmi- 
nated later  in  the  Jurassic,  the  decline  was  not  marked  until  the  close  of 
the  Mesozoic.  The  Tertiary  representation,  however,  was  very  meager 
and  less  than  half  a  dozen  species  have  persisted  to  the  present  day.  As  in 
so  many  of  the  ancient  types,  the  few  survivors  have  retreated  to  unfavor- 

Btymolo^:  A  name  suggested  by  "its  resemblance  to  shells  of  two  Lin- 
nean  genera,  the  Pholadet  and  Mya."  '   - 
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able  regions  where  the  struggle  for  existence  is  less  keen  and  they  do  not 
have  to  compete  with  more  virile  groups.  The  few  recent  forms,  including 
the  generic  typo,  P,  Candida  Sowerby,  inhabit  the  ocean  deptlis.  some  of 
them  below  the  one  thousand  fathoms  line.  A  single  species  has  been 
recorded  off  the  Japan  coast,  one  from  otf  the  Africa  coast  and  the  rest 
from  the  Antillean  region. 

A.  Outline  subcylindrical ;    umbones  broad,  rounded,  not  conspicuously 

high Pholadomya  occidentalis 

B.  Outline  ovate-trigonal;  umbones  relatively  narrow,  subangulated,  con- 

spicuously high Pholadomya  vonradi 

Pholadomya  occidentalis  ^[orton 
Plate  XXXVII,  Figs.  1-3 

Pholadomya  occidentalis  Morton,  1833,  Am.  Jour.  Sci..  1st  ser.,  vol.  xxiii, 

p.  292,  pi.  viii,  fig.  3. 
Pholadomya  occidentalis  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  IJ.  S., 

p.  68,  pi.  viii,  fig.  3. 
Pholadomya  occidentalis  Meek,  1864,  Check  List  Inv.  Fossils.  N.  A.,  Cret. 

and  Jur.,  p.  14  (ex  parte). 
Pholadomya  occidentalis  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 
Pholadomya  occidentalis  Whitfield,  1885,  Mon.  I'.  S.  Geol.  Survey,  vol.  ix. 

p.  175.  pi.  xxiv,  figs.  1-3. 
Pholadomya  occidentalis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  13. 
Pholadomya  occidentalis  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal., 

vol.  iv,  p.  513,  pL  Ivi,  figs.  1-3.      (Synonymy  excluded.) 

Descripiion. — "  Oblong-angular,  ventrico.se  near  the  beaks ;  with 
twenty-five  to  thirty  narrow,  elevated,  subtortuous  costje,  having  broad, 
slightly  concave  int<?rvening  spaces.  Length  2  inches,  breadth  3  inches. 
An  extremely  variable  species.  I  possess  five  sixjcimenij  (all  more  or  less 
broken),  in  all  of  which  there  is  a  dilTerence  in  the  niiml)er  an»l  relative 
position  of  the  ribs." — Morton,  1833. 

Tifpe  Locality. — Chesapeake  and  Delaware  Canal. 

"The  dimensions  of  an  average-sized  specimen  are:  Length  about 
TO  mm.,  height  47  mm.,  thickness  45  mm.  Shell  subovate  or  sub- 
elliptical  in  lateral  outline,  and  cordate  from  in  front.  Hinge  line 
straight,  alK>ut  two-thirds  as  long  as  the  shell;  anterior  margin  rounding 
f^ogi  the  cardinal  extremity  into  the  basal  margin,  or  obliquely  subtrun- 
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cate ;  basal  margin  gently  convex,  becoming  straighter  posteriorly ;  pos- 
terior margin  more  narrowly  rounded  than  the  anterior.  Beaks  large  and 
broad,  situated  from  one-fifth  to  one- fourth  the  length  of  the  shell  from 
the  anterior  extremity,  strongly  incurved  and  nearly  in  contact,  moder- 
ately elevated  above  the  hinge  line.  Valves  most  prominent  at  about 
their  mid-height  in  front  of  the  middle  of  the  shell ;  from  this  point  the 
surface  curves  rather  abruptly  to  the  ventral  anterior  and  cardinal  mar- 
gins, and  much  more  gently  to  the  gaping  posterior  margin ;  the  cardinal 
margins  back  of  the  beaks  are  slightly  inflected  to  form  a  rather  distinct, 
concave  cardinal  area  of  moderate  width  on  each  valve.  Surface  of  each 
valve  marked  by  twenty-five  or  thirty  more  or  less  irregular  and  wavy, 
rounded,  radiating  costae  of  moderate  strength,  much  narrower  than  the 
intervening  depressions,  and  closer  together  in  the  middle  of  the  shell 
than  at  either  the  anterior  or  posterior  portions;  in  the  middle  of  the  shell 
every  other  costa  on  large  individuals  has  usually  been  intercalated 
between  two  others  at  some  distance  below  the  beak;  the  shell  is  also 
marked  by  more  or  less  irregular,  concentric  undulations.  This  species 
is  one  of  the  most  characteristic  members  of  the  Merchantville  clay  marl 
fauna,  where  it  sometimes  occurs  in  considerable  numbers." — Weller, 
1907. 

The  species  is  not  known  from  Maryland,  but  it  occurs  in  the  form  of 
poorly-preserved  casts  along  the  Chesapeake  and  Delaware  Canal  in  Dela- 
ware. It  is  readily  recognizable  by  the  well-rounded  gibbous  valves  and 
the  irregular  elevated  radial  lirae.  The  more  southern  and  apparently 
later  P.  Conradi  described  by  Conrad  under  the  name  of  P.  occidentalis 
has  been  accepted  as  a  synonym  by  the  later  workers,  although  the  two 
shells  are  obviously  distinct.  The  northern  form  runs  larger  than  the 
southern,  is  much  more  nearly  cylindrical  and  less  trigonal  in  outline,  the 
umbones  are  broader,  more  evenly  rounded,  set  farther  back  from  the  ante- 
rior extremity  and  very  much  less  prominent. 

Occurrence, — Matawax  Formation.  Posts  218  and  105,  Briar  Point, 
Post  156,  Chesapeake  and  Delaware  Canal,  Delaware. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 
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Outside  Distribution.-— Magothy  Formation.  Cliffwood  clay,  Xew 
Jersey.  Matawan  Formation.  Merchantville  clay  marl,  Woodbury  clay, 
Xew  Jersey. 

Pholadomya  conradi  n.  sp. 
Plate  XXXVIII,  Fig.  1 

Pholadomya  occidentalis  Conrad,  I860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser., 
vol.  Iv.,  p.  276. 

Pholadomya  occidentalis  Owen,  1860,  2d  Rept.  Geol.  Recon.  Ark.,  pi.  vlii, 

fig.  9. 

Description. — "  Subovate,  very  inequilateral,  inflated  anteriorly;  ribs 
about  twenty-five,  irregular,  prominent,  acute,  posteriorly  distant,  crenu- 
lated  by  rugose  concentric  striae,  on  the  umbo  tuberculato-crenate ; 
summit  very  prominent;  anterior  margin  obliquely  truncated.  Ijength 
3J  inches,  height  2}  inches.'* — Conrad,  1860. 

Type  Locality. — Tippah  County,  Mississippi. 

Shell  very  thin  and  nacreous,  approximately  equivalve,  very  inequi- 
lateral ;  um})ones  rather  narrow  and  compressed,  obtusely  angulat^d,  rising 
high  above  the  dorsal  margin,  almost  at  the  anterior  extremity ;  anterior 
end  broadly  and  very  feebly  arcuate;  posterior  end  symmetrically  pro- 
duced and  strongly  arcuate;  external  surface  sculptured  with  twenty-five 
or  twenty-six  sharply  elevated  radial  lirae,  beaded  in  the  umbonal  region 
by  the  intersecting  incrementals  and  minutely  undulated  by  the  growth 
sculpture  even  to  the  ventral  margin. 

Pholadomya  conradi  n.  sp.  has  been  confused  with  P.  occidentalis 
Morton,  so  characteristic  of  the  Xew  Jersev  and  Delaware  Matawan.  The 
later  species  (P.  conradi)  runs  smaller  and  is  less  inflated  in  general  out- 
line, while  the  very  high,  rather  narrow,  subangulated  umbones,  rising 
from  the  extreme  anterior  end  of  the  shell,  lend  it  an  aspect  that  is  very 
characteristic  and  quite  distinct  from  the  subcylindrical  outline  of  P.  occi- 
dentalis Morton. 

Occurrence. — Monmouth  Formation.  Brightseat,  Prince  George's 
Countv. 

ro//fr/io/i.!i.— Maryland  Geological  Survey,  U.  S.  Xational  Museum. 
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Outside  Distribution, — Ripley  Formation,  Exogyra  costata  zone, 
Eufaula,  Alabama;  Union  and  Tippah  counties,  Mississippi.  Extreme 
top  of  zone,  Chattahoochee  River,  Alabama. 

Family  ANATINIDAE 

Genus  PERIPLOMYA  Conrad 
[Am.  Jour.  Conch.,  July,  1870,  voL  vi,  p.  76] 

=  Leptomya  Conrad,  1867.    Not  Leptomya  A,  Adams,  1864. 

=  Plicomya  Stoliczka,  Xovember,  1870. 

Type, — Periploma  appUcata  Conrad. 

"  Elongated,  inequivalve,  thin,  perlaceous,  gaping  anteriorly ;  hinge 
with  a  projecting  spoon-shaped  cartilage  process,  narrowing  gradually 
towards  the  inferior  end,  which  is  acutely  rounded ;  this  process  joins  an 
oblique  callosity  which  extends  to  the  cardinal  margin ;  an  obsolete  rib  and 
fissure  run  obliquely  from  the  anterior  side  of  the  apex.  This  genus, 
which  is  allied  to  Anatina,  differs  from  it  in  having  a  tapering  cartilage 
process  attached  to  a  rib  or  support  which  joins  the  hinge  margin  ante- 
riorly; and  in  having  the  fissure  anterior  to  the  apex,  and  running 
obliquely  towards  the  anterior  extremity  of  the  ventral  margin.  This 
genus  is  known  in  this  country  only  by  one  species,  which  is  found  in  the 
Ripley  group  of  the  Cretaceous  era.  Judging  from  external  characters 
and  outline  of  the  shells,  I  should  suppose  that  d'Orbigny^s  Periploma  robi- 
naldina,  P,  necomiensis  and  P,  simplex  are  species  of  Leptimya,  which 
genus  probably  became  extinct  with  the  Cretaceous  fauna.  The  gape  of 
the  anterior  is  moderate,  and  valves  but  slightly  reflexed,  in  which  respects 
it  differs  essentially  from  An^itina.''  * — Conrad,  1867. 

r 

Periplomya  elliptica  Gabb 

Anatina  elliptica  Gabb,  1862,  Proc.  Acad.  Nat.  Sci.,  Phila.  for  1861,  p.  324. 
Anatina  elliptica  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur.. 
p.  15. 

Etymology:  (?)  A  name  suggested  by  the  resemblance  of  the  form  to 
Periploma  and  My  a. 

*  Conrad.  1867,  Am.  Jour.  Conch.,  voL  til.  p.  15. 
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Anatina  elHptica  Conrad,  1868,  Cook's  GeoL  of  New  Jersey,  p.  727. 
PeHplomya  elliptica  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  305. 
Periplomya  elliptica  Whitfield,  1885,  Men.  U.  S.  GeoL  Survey,  vol.  ix,  p.  177, 

pL  xxiii,  figs.  14,  15. 
Periplomya  elliptica  Johnson,  1905,  Proc.  Acad.  Nat.  Sci..  Phila.,  p.  13. 
Periplomya  elliptica  Weller,  1907,  GeoL  Survey  of  New  Jersey,  Pal.,  vol.  iv, 
p.  522,  pL  Ivii,  figs.  8-11. 

Description. — "Shell  subelliptical,  equivalve,  nearly  equilateral;  beak 
central,  pointing  posteriorly,  very  small,  umbones  small.  Cardinal  mar- 
gin slightly  convex.  Buccal  margin  broad,  nearly  straight  and  sloping 
inwards  towards  the  basal  edge,  which  is  very  broadly  rounded,  being 
nearly  straight  just  opposite  the  beaks.  Anal  extremity  hardly  more  than 
half  as  broad  as  the  buccal,  and  with  the  hinge  line  between  it  and  the 
beaks,  regularly  concave.  There  is  a  broadly  rounded  ridge  extending 
from  the  umbones  towards  the  anterior  basal  margin,  gradually  becoming 
obsolete  as  it  approaches  the  edge.  Shell  thin,  and  marked  on  the  surface 
by  small,  irregular  concentric  ridges.  Length  0.9  inch  (from  beaks  to  basal 
margin),  width  1.3  inch.^^— Gabb,  1862. 

Type  Locality. — Mullica  Hill,  New  Jersey. 

"  Shell  small,  inequi valve,  and  very  inequilateral,  subovate  in  outline, 
largest  across  the  anterior  side  of  the  beaks,  and  strongly  constricted  just 
behind  them,  the  posterior  end  being  narrowed  on  the  hinge  line  and  exca- 
vated at  this  point.  Valves  somewhat  ventricose,  the  right  one  less  con- 
vex than  the  left,  and  very  decidedly  depressed  in  the  central  region  and 
toward  the  basal  line,  showing  a  decided  twist  or  arcuation  of  the  valves  as 
seen  in  a  basal  view.  Anterior  end  broadly  rounded,  and  the  posterior 
pointedly  rounded.  Beaks  small,  appressed,  incurved,  and  apparently 
directed  backward,  as  is  usual  in  this  group  of  shells,  from  the  expansion 
of  inflation  of  the  anterior  side  of  the  hinge  line.  Cardinal  margin,  as 
seen  on  the  cast,  inflected  both  in  front  of  and  behind  the  beaks,  forming 
an  apparent  lunule  and  escutcheon  on  the  cast,  probably  produced  mainly 
from  a  thickening  of  the  hinge  plate  within.  Muscular  imprints  and 
pallial  line  and  hinge  not  observed." — ^AVhitfield,  1885. 

A  single  imperfect  cast  has  been  referred  to  this  species.  It  shows, 
however,  the  compressed  valves,  the  acute  umbones  and  the  constriction 
behind  the  umbones  which  characterize  the  species. 
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Occurrence. — Monmouth  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George^s  County. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences. 

Outside  Distribution. — Manasquan  Formation.     ?  New  Jersey. 

Superfamily   ENSIPHONACEA 
Family  POROMYACIDAE 

Genus  IJOPISTHA   Meek 
[Check  List  Invt.  Foss.  N.  A.,  Cret.  and  Jur.,  1864,  p.  32] 

l^ype. — Cardium  elegantulum  Koemer. 

*^  Shell  equivalve,  inequilateral,  transversely  subovate,  being  usually 
narrower,  more  compressed,  and  often  subrostrate  behind,  and  ventricose 
in  the  central  and  umbonal  regions,  nearly  always  extremely  thin; 
extremities  rounded  in  outline,  the  posterior  side  usually  a  little  gaping ; 
surface  granular,  and  varying,  according  to  the  sections  and  species,  from 
radiately  costate  on  the  flanks  and  front  of  the  valves,  to  strongly  undu- 
late concentrically,  with  only  a  few  impressed,  radiating  lines  on  the 
middle,  or  rarely  nearly  smooth,  concentrically  striate,  or  furrowed,  with 
obsolescent  radiating  striae ;  dorsal  margins  generally  inflected  so  as  to 
form  a  sort  of  false  area  along  its  entire  length ;  hinge  with  two  promi- 
nent cardinal  teeth  projecting  out  at  right  angles  from  close  up  under 
the  hinge  line,  beneath  the  beak  of  the  right  valve  (the  posterior  tooth 
being  larger  and  compressed,  and  the  anterior  pointed),  and  one  promi- 
nent and  one  rudimentary  cardinal  tooth  under  that  of  the  left ;  lateral 
teeth,  none:  ligament  external;  fulcra  short  and  erect.  Pallial  line 
unknown. 

" Liopistha  Meek  (typical). — Shell  transversely  subovate,  ornamented, 
excepting  on  the  posterior  dorsal  portions  of  the  valves,  by  regular,  simple, 
well-defined,  sometimes  subcrenate,  radiating  costae." — Meek,  1876.* 

The  genus  is  restricted  in  its  distribution  to  the  Cretaceous. 

A.  Secondary  radial  sculpture  not  developed Liopistha  protexta 

B.  Secondary  radial  sculpture  developed TAopistha  alternata 

Etymology:  \€lo$,  smooth:  6iria$€v,  behind. 
» U.  S.  Geol.  Survey  Terr.,  voL  ix,  p.  227. 
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LiopiSTHA  PROTEXTA  C'onrad 
Plate  XXXVI,  Fig.  15 

Cardium  protextum  Conrad,  1853,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  voL 

ii,  p.  275,  pL  xxlv,  fig.  12. 
Fragilia  protexta  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

iv,  p.  275. 
Papyridea  (Liopistha)  protexta  Meek,  1864,  Check  List  Inv.  Fossils.  N.  A., 

Cret.  and  Jur.,  p.  12. 
Liopistha  protexta  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  726. 
Liopistha  protexta  Meek,  1876,  Rept.  U.  S.  Geol.  Survey,  Territories,  vol. 

ix,  p.  227:  text  figs.  20-24. 
Liopistha  protexta  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  140, 

pi.  XX,  figs.  1-3. 
Liopistha  inflata  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix.  p.  142, 

pi.  XX,  figs.  4,  5. 
Liopistha  protexta  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  13. 
Liopistha  protexta  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  526,  pi.  Iviii,  figs.  4-6. 

Description. — "  Suboval  or  subtriangular,  inequilateral,  ventricose; 
ribs  al)out  tweiity-eiglit  in  number,  narrow,  rounded,  ob.<olete  on  tbe 
posterior  submargin ;  posterior  extremity  obliquely  truncated ;  beaks 
prominent ;  basal  margin  rounded ;  umbonal  slope  undefined ;  posterior 
end  gaping.     (A  cast.)  '' — Conrad,  1853. 

Type  Locality. — Burlington  County,  Xew  Jersey. 

Shell  of  moderate  size  and  rather  heavy  for  the  genus,  gaping  pos- 
teriorly, transversely  ovate-trigonal  in  outline,  evenly  inflated,  the  maxi- 
mum diameter  falling  near  the  medial  portion  of  the  shell:  umbones 
evenly  rounded,  the  apices  proximate,  incurved  and  feebly  opisthog>Tate, 
set  a  little  in  front  of  the  median  vertical  and  well  up  above  the  dorsal 
margins;  anterior  and  posterior  dorsal  slopes  very  gentle,  the  posterior 
a  little  more  produced  and  not  quite  so  low  as  the  anttTJor;  anterior  end 
well  rounded,  posterior  end  obscurely  truncate;  base  line  strongly  and 
svmmetricallv  arcuate ;  external  surface  sculptured  with  twentv-six  to 
thirty-five  angular  radials,  approximately  unifonn  in  size  and  spacing 
over  the  medial  portion  of  the  shell,  si'parated  by  slightly  wider  concave 
interspaces;  radials  diminishing  in  prominence  anteriorly  l)ut  persistent 
almost  to  the  margin,  evanescing  much  more  abruptly  posteriorly,  leav- 
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ing  the  posterior  sixth  of  the  shell  smooth ;  incremental  sculpture  over- 
running the  radials  and  minutely  nodulating  them  in  the  umbonal 
region,  imbricating  them  away  from  the  uml)ones ;  characters  of  interior 
not  known. 

Liopisihn  proiexia  Conrad  is  abundant  and  widespread  in  the  Upper 
Cretaceous  of  the  East  Coast  and  Gulf.  For  that  reason  and  because  its 
stratigraphic  distribution  is  apparently  restricted  it  has  been  used  by 
Stephenson  *  as  the  guide  fossil  for  the  so-called  Liopisthn  protexta  sub- 
zone  which  he  has  traced  through  Georgia,  Alabama  and  Mississippi. 

Occurrence, — Monmouth  Formatiox.  Bohemia  ^lills,  Cecil  (^ounty; 
Millersville,  Anne  Arundel  County;  Brightseat,  Brooks  estate  near  Seat 
Pleasant,  railroad  cut  1  mile  west  of  Seat  Pleasant,  2  miles  south  of  Oxon 
Hill,  Prince  George's  County,  Maryland.  Raxcocas  Formation. 
Xoxontown  Pond,  Delaware. 

Colleciions. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey,  F.  S.  Xational  Museum. 

Outside  Distribution. — Matawaii  Formation.  ?  Wenonah  san<l,  Xew 
Jersey.  MonmoutJi  Formation.  Xavesink  marl.  Red  Bank  sand  and 
Tinton  beds,  Xew  Jersey.    Peedee  Formation.    Xorth  and  South  Caro- 

'  ml 

lina.  Bipley  Formation.  Exogyra  costata  zone,  Eufaula,  Alabama; 
Chickasaw,  Lee,  Pontotoc,  Union,  Tippah  and  Alcorn  counties,  ^[ississippi. 
Extreme  top  of  zone.  Pataula  Creek,  Georgia ;  Chattahoochee  River,  Ala- 
bama. Selma  Formation.  Exo(jyra  costata  zone,  Wilcox  County,  Ala- 
bama; east-central  Mississippi. 

Liopistha  alternata  Weller 

Liopistha  alternata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv. 
p.  527,  pi.  Iviii.  figs.  7-9. 

Description. — "The  dimensions  of  an  average  left  valve  are:  Length 
22  mm.,  height  15.5  mm.,  convexity  T  mm.  Shell,  exclusive  of  the  pro- 
jecting ])caks,  subelliptical  in  outline.  Beaks  central,  or  in  some  speci- 
mens apparently  a  little  back  of  the  center,  their  apices  pointed,  elevated 

'  Prof.  Paper.  U.  S.  Geol.  Survey.  No.  81. 
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alxjve  the  hinge  line,  strongly  incurved  and  nearly  or  quite  in  contact. 
Antero-cardinal  slope  slightly  concave  or  nearly  straight;  anterior  margin 
rather  sharply  rounded ;  basal  margin  broadly  and  regularly  convex ;  pos- 
terior margin  rather  sharply  roimded  above  to  the  posterior  extremity  of 
the  hinge  line;  post-cardinal  slope  more  concave  than  the  anterior.  Valves 
ventrieose  or  inflated  in  the  umbonal  region,  the  surface  curving  abruptly 
to  the  cardinal  margin,  convex  to  the  anterior  and  ventral  margins,  more 
or  less  compressed  to  the  postero-cardinal  extremity;  slightly  gaping  pos- 
teriorly. Surface  marked  with  forty  or  more  angular,  radiating  costaj  in 
adult  shells,  the  alternate  ones  being  conspicuously  larger.  The  smaller 
costae  are  intercalated  between  the  larger  ones  and  do  not  reach  the  beak, 
so  that  in  very  young  shells  the  alternation  of  costae  does  not  exist;  upon 
tlie  posterior,  more  or  less  compressed  portion  of  the  valves  the  costae  are 
nearly  or  quite  obsolete.  Distinct  impressions  of  the  external  surface  of 
tlie  shells  show  them  to  be  marked  by  fine,  indistinct  lines  of  growth ; 
they  also  show  each  costa,  both  the  larger  ones  and  the  smaller  ones,  to  be 
surmounted  by  a  row  of  fine  tubercles  or  short  spines,  whose  distance 
apart  is  less  than  the  spaces  between  the  costae;  the  radiating  lines  of 
tubercles  are  also  present  upon  the  posterior  non-costate  portion  of  the 
shell.  This  species  can  be  easily  distinguished  from  L.  prote.via  by  the 
alternating  costae  and  the  more  central  position  of  the  l)eaks.  These  two 
species  have  never  been  observed  associated  in  the  same  fauna,  L.  altcrnala 
being  characteristic  of  the  Merchantville,  while  L.  protexta  is  especially 
characteristic  of  the  Navesink." — Weller,  1907. 

The  occurrence  in  Maryland  is  restricted  to  a  single  liroken  valve,  but 
it  is  sufficient  to  show  the  diagnostic  development  of  a  secondary  radial 
lineation. 

Occurrvnre. — Matawan  Fohmatiox.  Summit  Bridge,  Chesapeake 
and  Delaware  Canal,  Delaware. 

Collections. — Maryland  Geological  Survey,  New  Jersey  Geological  Sur- 
vov,  U.  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl, 
New  Jersey.  Eutaw  Formation  (Tombigbee  sand  meml)er).  Exogyra 
ponderosa  zone,  Mortoniceras  subzone,  Georgia;  Perry  Count}',  Alabama. 
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Family  CUSPIDARIDAE 

G«nus  CUSPIDARIA  Nardo 
[Ann.  Sci.,  Lombardo  Veneto,  yol.  z»  1840,  p.  49] 

Type, — Tellina  cuspidaia  Olivi. 

Shell  minutely  pyrifonn  in  outline,  feebly  inequivalve,  strongly  inequi- 
lateral, the  anterior  portion  of  the  shell  inflated,  the  posterior  abruptly 
constricted  and  compressed;  squarely  truncate,  gaping. 

"The  shells  of  Cuspidaria  possess  an  internal  ligament,  received  in 
each  valve  in  a  more  or  less  differentiated  groove  or  fossette,  which  may 
project  from  the  umbonal  angle  of  the  hinge  margin,  or  be  more  or  less 
adherent  to  the  anterior  or  posterior  slope  of  this  angle.  They  may  have 
one  anterior  and  one  posterior  cardinal  and  lateral  tooth  in  valve,  any 
one  of  which  (or  all  in  the  genus  ?  Myonera)  may  be  entirely  absent. 
Beside  the  teeth  the  hinge  is  reinforced  in  many  cases  by  a  buttress 
extending  in  a  direction  vertical  to  the  valve  from  the  hidden  surface  of 
the  hinge  margin,  posterior  to  the  umbonal  angle.  This  buttress  may 
consist  of  the  vertical  plate  above  mentioned  and  a  thickened  rib  curving 
round  in  front  of  the  posterior  muscular  scar,  and  then  directed  poste- 
riorly, becoming  almost  immediately  obsolete.  Or  the  posterior  muscular 
insertion  may  be  elongate  and  narrow,  and  the  buttress  take  the  form  of  a 
"  clavicle ''  or  myophore,  elongated,  parallel  with  the  posterior  hinge 
margin  and  separating  the  two  posterior  muscular  scars.  The  muscles  are 
not  always  inserted  upon  the  buttress,  but  may  be  above  and  in  front  of 
it.  Its  purpose  would  seem  to  be  that  of  strengthening  the  valve,  almost 
always  thin  and  fragile,  against  sudden  contractions  of  the  muscles,  and 
to  support  the  cardinal  border,  and  especially  the  strong  posterior  lateral 
tooth  found  in  many  species.  When  this  tooth  is  found  in  a  species  which 
has  no  posterior  lateral  in  the  other  valve,  the  valve  which  has  a  tooth  shows 
the  buttress  stronger  than  the  other,  indicating  its  function  as  a  support 
for  the  tooth ;  but  when  elongated  and  clavicular  there  is  little  difference 
between  the  buttresses  of  opposite  valves,  indicating  that  in  such  cases 
the  function  is  the  strengthening  of  the  valve  itself.  The  presence  of 
the  buttress  is,  in  my  opinion,  important  only  in  a  minor  degree,  except 

Et3rmology:    Cuspis,  cuspidis;  a  lance,  a  point. 


G40  Systematic  Paleontoixkjy 

when  it  takes  the  c  lavieular  form,  as,  in  dilferent  sj)e(i('s  of  the  .'*anie  ^roup, 
and  even  in  in(livi<luals  of  tlie  same  8pecies,  its  size  an«l  prominenee  vary 
very  <rreatly.  Adriatie  sj)ecimens  of  the  typieal  species,  ('.  cuspidaia, 
show  a  strong  huttn^ss ;  British  specimens  of  the  same  spwies  often  show 
it  faintly  or  not  at  all,  while  otherwise  well  developed.  The  names 
Xupnt,  Rhinomya,  Aulacop/iora,  Spatliophora,  and  Trophuhphora,  among 
those  which  have  heen  applied  to  members  of  this  group,  i)y  Gray,  Adams, 
and  Jetfreys,  are  all  preoccupied  in  zoological  nomenclature,  some  of  them 
several  times  over. 

"  'J'iie  characters  of  radiating  and  concentric  sculpture  in  this  group 
have  no  more  than  a  specific  value:  there  are  few  species  where  they  are 
not  more  or  less  coml)ined  in  the  external  ornamentation.  The  surface 
may  l)e  polished,  smooth,  wrinkled,  sulcate,  or  granulous.  The  anterior 
muscular  scar  is  double  or  single,  the  posterior  scar  double,  in  all  the 
specimens  I  have  seen  where  the  scars  could  be  made  out." — Dall,  1886.' 

The  genus  was  initiated  in  the  Mesozoic  and  persists  in  the  recent  seas 
as  one  of  the  characteristic  deep  water  forms.  One  species,  ('.  lucifuga 
FiscluT,  has  been  reported  from  over  2500  fathoms. 

A.  Latitude  of  adult  shell  not  exceeding  8  mm.:  anterior  portion  of  shell 

not  evenly  inflated,  tending  to  flatten  toward  the  anterior  lateral  and 
ventral  margins Cuspidaria  ajiipulla 

B.  Latitude  of  adult  shell  exceeding  8  mm.:    anterior  portion  of  shell 

evenly  inflated,  not  flattened  toward  the  anterior  lateral  and  ventral 
margins Cuspidaria  cut  urbita 

(rsPlDAIUA    AMPL'LLA    U.    Sp. 

PlateXXXVlI,  Figs.  G,  : 

Df'scriplion. — Shell  small,  even  for  the  genus,  thin,  approximately 
equivalve,  strongly  inequilateral,  highly  inflated  in  the  umbonal  region 
and  the  medial  portion  of  the  disk,  flattening  a  little  toward  the  anterior 
and  ventral  margins  of  the  shell  and  abruptly  compressed  }X)steriorly ; 
umluincs  inflated  even  to  their  apices,  proximate,  incurve<l.  feebly  opistho- 
gyrate,  rising  well  above  the  dorsal  margin,  a  little  in  front  of  the  nuHiian 
horizontal:  ant^*rior  dorsal  margin  steeply  descending;  i)o.sterior  dorsal 

'  Bull.  Mus.  Comp.  Zool.,  Harvard  Coll.,  1886,  p.  292. 
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margin  feei)ly  excavated ;  anterior  lateral  margin  rounding  obliquely  into 
the  base;  posterior  very  short  and  squarely  truncate;  base  line  smoothly 
convex  in  the  anterior  and  medial  portion,  rapidly  ascending  and  very 
feebly  concave  behind  the  median  vertical ;  external  sculpture  very  feel)le, 
little  more,  indeed,  than  irregular  incremental  striations;  character  of 
hinge  and  interior  not  known. 

Dimcfmon.'^. — Altitude  4.75  mm.,  latitude  (5. To  mm.,  diameter,  4  mm. 

It  is  separat<*d  from  Ciispiduria  cucurbita  n.  sp.  by  its  smaller  size  and 
less  produced  and  less  evenly  inflated  anterior  end.    The  type  is  unique. 

Occurrence. — MoxMOUTii  Fokmation.  Brightseat,  Prince  George's 
Countv. 

Collection, — Maryland  Geological  Survey. 

CUSPIDARIA   CUCURBITA    n.  sp. 

Plate  XXXVll,  Figs.  4,  5 

Deficripiion. — Shell  of  moderate  size  for  the  genus,  oblique,  minutely 
gourd-shaped;  subequivalved,  the  right  valve  a  little  the  more  inflated; 
umbones  gibbous,  incurved,  the  apices  j)roximate  and  opisthogyrate,  placed 
a  little  i)ehind  the  median  horizontal ;  anterior  dorsal  margin  gently 
sloping;  lateral  margin  obscurely  truncate:  jmsterior  portion  of  shell 
abruptly  contracted  and  compressed  ])ehind  the  umbones;  posterior  dorsal 
margin  feebly  excavated,  the  short  lateral  margin  squarely  truncate ;  base 
line  arcuate  in  the  anterior  and  medial  j)ortion,  rapidly  ascending  pos- 
t<?riorly ;  characters  of  surface  and  interior  not  known. 

Dimensions. — Altitude  T  mm.,  latitude  10.5  mm.,  maximum  diameter 
of  double  valves  (5  mm. 

The  cast  of  the  double  valves  from  which  the  shell  is  described  suggests 
in  its  outline.a  miniature  drinking  gourd,  the  evenly  inflated  anterior  and 
medial  portion  forming  the  cup,  the  abruptly  constricted  posterior  por- 
tion the  neck.  The  species  is  probably  a  close  relative  of  Cuspidaria  ven- 
Iricosn  Meek  and  Ilayden,  but  it  is  much  more  oblique  than  the  latter,  and 
differs  further  in  that  the  base  line  is  not  excavated  at  the  rostrum.  From 
Ciispi^larid  funjndla  n.  sp.  it  is  separated  not  only  by  the  larger  size  but 
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by  the  more  produced  and  much  more  evenly  inflated  anterior  portion  of 
the  shell. 

Occurrence. — Matawan  Formation.  Three-quarters  of  a  mile  south- 
east of  Ulmstead  Point,  Anne  Arundel  Counly. 

Collection, — Maryland  Geological  Survey. 

Order  TELEODESMACEA 

Superfamily  CYPRICARDIACEA 
Family  PLEUROPHORIDAE 

Genus  VENIELLA  Stoliczka 
(Mem.  Geol.  Survey  of  India,  Cret.  Fauna  S.  India,  1871,  voL  iii,  p.  189) 

=  Venilia  Morton  1833,  Am.  Jour.  Sci.,  1st  ser.,  vol.  xxiii,  p.  294.  Not 
Venilia  Dupouch  1829,  a  Lepidopteran  genus. 

Type. — Venilia  conradi  Morton. 

"  Shell  ventricose,  inflated,  with  the  beaks  outwardly  incurved,  more  or 
less  distant,  a  long  narrow  ligamental  furrow  running  from  them  po>- 
teriorly,  situated  above  strong  fulcra:  hinge  with  two  cardinal  and  one 
posterior  lateral  tooth  in  each  valve ;  right  valve  with  the  supra-posterior 
cardinal  tooth,  generally  bifid  anteriorly  with  a  hook-like  downward  l)ent 
prolongation,  infero-anterior  cardinal  smaller,  laniellifonn,  or  more  or  le>s 
tubercular,  separated  from  the  other  tooth  by  a  more  or  less  horizontiilly 
extending  flexuouB  groove  into  which  the  infero-anterior  cardinal  tooth 
of  the  left  valve  fits ;  the  supero-posterior  cardinal  of  this  valve  is  moder- 
ately prolonged,  single  or  indistinctly  bifid." — Stoliczka,  1871. 

The  shell  is  rude  and  heavy  and,  as  a  rule,  subtrapezoidal  or  quadrate 
in  outline  with  a  more  or  less  clearly  differentiated  lunule  and  escutcheon 
and  an  angulated  posterior  keel.  Irregular  concentric  sculpture  is  usually 
developed,  but  it  is  rarely  more  than  a  modification  of  the  heavy  incre- 
mental. The  adductor  impressions,  particularly  the  anterior,  are  distinct 
or  even  excavated,  as  is  so  frequently  the  case  in  the  heavy  bivalves.  The 
pallial  line  is  entire. 

The  Cretaceous  apparently  marks  the  initiation  and  the  culmination 
of  Yeniella,  although  it  survived  in  diminished  numbers  into  the  Tertiary. 

Etymology:  A  modification  of  Morton's  pre-occupied  Venilia,  the  name  of 
one  of  the  nymphs  of  Roman  mythology. 
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Veniella  conradi  (Morton)   Stoliczka 
Plate  XXXVIII,  Figs.  2-7 

Venilia  conradi  Morton,  1833,  Am.  Jour.  Sci.,   Ist  ser.,  xxiii,  p.  294,  pL 

vlii,  figs.  1,  2. 
Venilia  conradi  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  67,  pi. 

viii,  figs.  1,  2. 
Venilia  trigona  Gabb,  1862,  Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  324. 
Venilia  conradi  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur.. 

p.  13. 
Venilia  trigona  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur.. 

p.  13. 
Venilia  conradi  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 
Goni08oma  inflata  Conrad,  1869,  Am.  Jour.  Conch.,  vol.  v,  p.  44,  pL  i,  fig.  10. 
Venilia  elevata  Conrad,  1870,  IMdevit  vol.  vi,  p.  74,  pi.  iii,  figs.  7,  7a. 
Veniella  conradi  Stoliczka,  1871,  Mem.  Geol.  Survey  of  India,  Pal.,  Cret. 

Fauna  Southern  India,  vol.  iii,  p.  190. 
Veniella  conradi  Meek,  1876,  Rept.  U.  S.  Geol.  Survey,  Territories,  vol.  ix,  p. 

148,  text  figures  9-11. 
Veniella  conradi  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  144. 

pi.  xix,  figs.  8-10. 
Veniella  trigona  Whitfield,  1886,  Ibidem,  p.  149,  pi.  xix,  figs.  11-14. 
Veniella  inflata  Whitfield,  1885,  Ibidem,  p.  147,  pL  xix,  figs.  4,  5. 
Veniella  elevata  Whitfield,  1885,  Ibidem,  p.  148,  pi.  xix,  figs.  6,  7. 
Veniella  conradi  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  13. 
Veniella  trigona  Johnson,  1905,  Ibidem, 
Veniella  elevata  Johnson,  1905,  Ibidem. 
Veniella  inflata  Johnson,  1905,  Ibidem. 
Veniella  conradi  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

534,  pi.  Iviii,  figs.  18.  19. 
Veniella  trigona  Weller,  1907,  Ibidem,  p.  537,  pl.  lix.  figs.  1-3. 

Description. — "  Trigonal,  ventricose,  concentrically  sulcated ;  beaks 
long  and  incurved;  diameter  an  inch  and  a  half.'' — Morton,  1833. 

Type  Locality. — New  Jersey. 

Shell  thick,  heavy,  prismatic,  rudely  cordate  or  trigonal  in  outline; 
umbones  very  prominent,  inflated  to  their  very  apices,  which  are  turned 
inward  and  forward,  and  placed  in  the  adult  forms  within  the  anterior 
third;  posterior  carina  strongly  defined,  persisting  from  the  umbones  to 
the  posterior  ventral  margin ;  lunule  very  wide,  differentiated  by  a  faintly 
incised  line  and  the  evanescence  of  the  heavy  concentric  sculpture; 
escutcheon  suggested  by  an  obscure  keel  running  from  the  umbones  to  the 
extremity  of  the  dorsal  margin  at  a  distance  a  little  more  than  midway 
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between  the  posterior  carina  and  the  hin^e  margin ;  escutcheon  much  more 
sharply  defined  in  the  young  forms  than  in  the  adults ;  anterior  portion 
of  shell  smoothly  rounded,  even  nasute  in  the  young;  base  line  approxi- 
mately horizontal ;  posterior  dorsal  and  distal  margins  merging  into  one 
another  in  the  adults,  the  lateral  margin  squarely  truncate  in  the  young ; 
external  surface  broadly  corrugated  in  the  umbonal  region,  the  summits 
of  tlie  obtuse  ridges  thus  formed  crowned  with  sharp  laminar  plates  uni- 
form in  thickness  throughout  their  extent,  although  the  altitude  attained 
sometimes  approaches  a  centimeter;  laminae  often  broken  away  leaving 
only  a  faint  scar  which  is  soon  eradicated  by  exposure;  the  number  of 
proi'csses  thus  developed  rarely  exceeding  five;  ventral  portion  of  adult 
shell  evenly  rounded  and  sculptured  only  with  heavy  growth  lines  and 
crowded  resting  stages ;  ligament  external,  opisthodetic,  seated  upon  a 
short  but  rather  stout  nymph;  hinge  plate  heavy,  two  cardinals  in  the 
right  valve,  the  anterior  trigonal  and  placed  opposite  the  lateral,  the  pos- 
terior robust,  obliquely  elongated  and  compressed,  feebly  sulcated 
medially ;  a  stout  rounded  anterior  lateral  tubercle  developed  on  the 
ventral  side  of  the  hinge  plate  near  the  anterior  cardinal ;  posterior  lateral 
grooved,  profound,  the  inner  surfaces  finely  striated  transversely;  two 
cardinals  present  also  in  the  left  valve,  lx)th  of  them  posteriorly  produced, 
the  anterior  stout  and  feebly  sulcated,  the  posterior  laminar  and  united 
with  the  basal  margin ;  anterior  lateral  sharp,  trigonal  with  a  deep  pocket 
behind  it  for  the  reception  of  the  corresponding  lateral  in  the  right  valve; 
posterior  lateral  elevated,  produced;  muscle  impressions  distinct,  the 
anterior  excavated  ;  pallial  line  entire. 

The  young  of  the  species  are  subquadrate  in  outline  and  when  fully 
armed  present  a  very  different  aspect  from  the  cordate  adults  from  which 
the  laminar  plates  have  been  broken  away  and  all  traces  of  them  obliter- 
at4?d.  However,  all  the  changes  in  outline  and  sculpture  may  be  observed 
in  a  single  individual  so  that  there  is  no  doubt  of  the  absolute  identity 
of  the  r.  conradi  and  T.  trigona. 

Even  though  there  were,  Morton's  well-figured  type  is  a  fully  adult 
form  with  all  the  characters  of  the  indi\idual  described  later  bv  Gabb 
under  the  name  of  T.  trigona. 
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The  species  is  unusually  abundant  and  well  preserved  at  Brightseat, 
Prince  George's  County. 

Occurrence, — Magotiiy  Fokmation.  ?  Good  Hope  Hill,  District  of 
Columbia.  Matawan  Formation'.  Post  157,  Chesapeake  and  Delaware 
Canal,  Delaware;  Ulmstead  Point,  Anne  Arundel  County,  Maryland. 
Monmouth  Formation.  ?  Millersville,  Anne  Arundel  Countv ;  Bohemia 
Mills,  right  bank  of  Bohemia  Creek  near  Scotchman's  Creek,  Cecil  County ; 
east  of  mouth  of  Turner's  Creek,  Kent  County ;  Brightseat,  railroad  cut 
west  of  Seat  Pleasant,  Brooks  estate  near  Seat  Pleasant,  1  mile  west  of 
Friendly,  McNeys  Corners,  Fort  Washington,  Prince  George's  County, 
Maryland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl, 
Wenonah  sand,  Xew  Jersey.  Monmouth  Formation.  Xavesink  marl. 
Red  Bank  sand  and  'JMnton  beds,  X'^ew  Jersev.  Black  Creek  Formation. 
X'orth  and  South  Carolina.  Eutaiv  Formation  (Tombigbee  sand  mem- 
ber). Exogyra  ponderosa  zone,  Mortoniceras  subzone,  Georgia;  Prentiss 
County,  Mississippi.  Transition  beds,  Eutaw  to  Selma.  Exogyra  pon- 
derosa zone,  Mortoniceras  subzone,  Dallas  County,  Alabama.  Ripley  For- 
mation. Exogyra  ponderosa  zone,  Barbour  County,  Alal)ama.  Extreme 
top  of  zone,  Pataula  Creek,  (jeorgia.  Selma  Formation.  E.wgyra  pon- 
derosa zone,  Lee  County,  Mississippi.  Exogyra  costata  zone,  Wilcox 
County,  Alabama ;  east-central  Mississippi. 

Superfamily  ASTARTACEA 
Family  CRASSATELLITIDAE 

Genus  CRASSATELLINA  Meek 
[Hayden,  2d  Rept.  Geol.  Survey,  Territories,  1871,  p.  300] 

Type. — Crassatellina  oblonga  Meek. 

**  Shell  transversely  trapezoidal,  equivalve,  inequilateral,  with  free 
margins  closed  and  smooth  within :  hinge  with  two  cardinal  teeth,  and 
one  elongated  anterior  and  one  posterior  lateral  tooth  in  each  valve; 

Etymology:    Diminutive  of  Crassatella. 
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anterior  cardinal  tooth  of  the  left  valve  trigonal,  and  deeply  emarginate 
below ;  posterior  very  much  compressed,  oblique,  and  somewhat  elongated ; 
cardinal  teeth  of  right  valve  diverging,  with  a  triangular  pit  between  for 
the  reception  of  the  larger  triangular  tooth  of  the  other  valve;  anterior 
one  small,  oblique,  and  connected  at  its  upper  end  with  the  posterior 
extremity  of  the  anterior  lateral ;  posterior  larger,  oblique,  longitudinally 
furrowed,'  and  perhaps  emarginated  below,  while  just  behind  and  above 
it  there  is  a  narrow  oblique  slit^  or  pit,  for  the  reception  of  the  thin 
anterior  cardinal  of  the  other  valve ;  lateral  teeth  elongated  parallel  to  the 
cardinal  margins ;  the  anterior  one  of  the  right  valve,  and  the  posterior  of 
the  left,  apparently  continued  so  as  to  connect  with  the  upper  ends  of  the 
cardinal  teeth ;  ligament  external ;  pallial  line  simple. 

"  The  typical  species  of  this  genus  has  the  general  external  appearance 
of  a  CrassateUa,  from  which  genus,  however,  it  is  clearly  removed  by  its 
hinge  characters,  though  evidently  belonging  to  the  same  family.  Its 
muscular  impressions  are  faintly  defined,  as  is  also  the  case  with  the 
pallial  line,  which  latter,  however,  can  be  followed  so  far  back  as  to  leave 
little  or  no  doubt  that  it  is  really  simple.  The  larger  trigonal  cardinal 
tooth  of  the  left  valve  is  probably  sometimes  so  deeply  emarginate  as  to 
give  it  an  A-shape." — Meek,  1876.' 

Meek's  belief  in  the  identity  of  the  two  genera  has  been  sustained  by 
later  paleontologists.  There  is  no  record  of  the  group  from  other  than 
Cretaceous  strata. 

Cbassatellina  cakolixensis  (Conrad)   Meek 

Etea  carolinensis  Conrad,  1875,  Kerr's  GeoL  of  North  Carolina,  App.,  p.  6, 

pi.  i,  fig.  14. 
Crassatellina  caroHnensis  Meek,  1876,  Rept.  U.  S.  Geol.  Survey,  Territories, 

vol.  ix.  pp.  119,  120. 
Etea  caroHnensis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  14. 
Etea  caroHnensis  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  541,  pi.  lix,  figs.  4-6. 

Description. — "  Shell  suboval,  short,  equilateral,  compressed,  with  dis- 
tinct lines  of  growth;  posterior  end  truncated,  nearly  direct." — Conrad, 
1875. 

^  The  furrow  of  this  tooth  is  too  strongly  defined  in  fig.  3<i,  of  plate  2. 
'  Rept.  U.  S.  Geol.  Survey,  Territories,  vol.  ix,  pp.  119,  120. 
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Type  Locality. — Snow  Hill,  North  Carolina. 

"  The  dimensions  of  a  shell  of  average  size,  preserving  both  valves,  are : 
Length  33  mm.,  height  22.5  mm.,  thickness  14  mm.  Length  of  the  largest 
individual  observed,  14  mm.  Shell  very  oblique  and  inequilateral,  the 
beaks  obtuse,  slightly  incurved,  situated  about  three-eighths  of  the  entire 
length  of  the  shell  from  the  anterior  extremity.  Anterior  margin  some- 
what narrowly  rounded  and  passing  into  the  basal  margin ;  basal  margin 
moderately  convex  anteriorly,  becoming  straight  or  usually  slightly  con- 
cave posteriorly;  posterior-basal  extremity  acutely  angular;  posterior 
margin  rather  short,  obliquely  truncate;  postero-dorsal  margin  straight, 
except  near  the  beak  where  it  becomes  slightly  convex,  making  an  angle 
of  about  136°  with  the  truncate  posterior  margin.  Surface  of  the  shell 
marked  with  a  sharply  angular  or  subcarinate,  usually  straight,  umbonal 
ridge  passing  from  the  beak  to  the  postero-basal  extremity  of  the  shell ; 
postero-dorsal  slope  concave  from  the  umbonal  ridge  to  the  cardinal  mar- 
gin, where  the  shell  is  sharply  inflected  to  form  a  large  and  nearly  flat 
escutcheon  ;  in  front  of  the  umbonal  ridge  a  broad,  more  or  less  indefinite 
depression  passes  from  the  beak  to  the  sinuosity  in  the  posterior  portion 
of  the  ventral  margin ;  in  front  of  the  beak  the  surface  is  inflected  to  form 
a  rather  large  and  broad  lunule.  Entire  surface  of  the  shell  covered  with 
strong,  concentric  lines  of  growth  which  are  more  or  less  irregular  in  the 
strengtli  of  their  development.  Hinge  of  right  valve  with  a  large  bifid 
cardinal  tooth  directed  obliquely  backwards  from  beneath  the  beak,  and  a 
much  smaller  simple  one  directed  forward;  between  these  two  teeth  is  a 
deep  triangular  pit,  and  behind  the  posterior  one  is  a  much  narrower  pit ; 
two  large  lateral  teeth  are  present,  one  in  front  and  one  behind  the  beak, 
the  anterior  one  is  nearer  the  beak  with  a  broad  and  deep  pit  between  it 
and  the  hinge  line,  the  posterior  one  is  more  elongate  and  slender,  and  is 
also  separated  from  the  hinge  line  by  a  deep  pit.  The  hinge  of  the  left 
valve  has  two  cardinal  teeth,  a  large  bifid  one  immediately  beneath  the 
beak  and  a  thin,  very  oblique  one  behind,  with  a  large,  oblique,  triangular 
pit  between  the  two;  there  are  two  strong  lateral  teeth,  one  in  front  and 
one  behind,  the  anterior  one  being  nearer  the  beak  and  usually  stronger 
but  not  so  much  extended  longitudinally  as  the  posterior  one.    Muscular 


648  Systematic  Paleontolo(;y 

impressions  large  and  strung,  of  al>out  equal  size :  j>allial  line  parallel  with 
the  truncated  posterior  margin  for  a  short  distance  l)clow  the  posterior 
muscular  impression,  then  bending  abruptly  forward  and  continuing  sub- 
parallel  with  the  shell  margin/' — Weller,  1907. 

CrassnteUina  curoUnensis  Conrad  is  represented  in  ^faryland  and  Dela- 
ware bv  a  single  imperfect  cast.  The  species  is  apparently  one  of  the  most 
reliable  guide  fossils  of  the  Exoyyra  ponderosa  zone. 

Occvrrencp. — Matawan  Formation.  Post  105,  Chesapeake  and  Dela- 
ware Canal.  Delaware. 

Collections. — Maryland  Geological  Survey,  Phila<lelphia  Academy  of 
Natural  Sciences,  New  Jersev  (Geological  Survey,  V .  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Marshalltown  clav  marl, 
Xew  Jersey.  lilack  Creek  Formation.  North  and  Soutii  Carolina. 
Peedee  Formation.  Xorth  and  South  Carolina.  Eutaw  Formation. 
Basal.  Exoijyra  ponderosa  zone,  Kussell  County,  Alabama.  (Tombigljee 
sand  mcmlier).  Mortoniceras  subzone,  (Jeorgia;  Russell  County,  Ala- 
bama: Prentiss  County,  Mississippi.  Ripley  Formation.  Exoyyra  pon- 
derosa zone,  Barbour  County,  Alabama.  Exoyyra  costata  zone,  I'nion 
County,  ^lississippi.  Extreme  top  of  zone,  Pataula  Creek,  Georgia.  Selma 
Formation.  Exoyyra  costata  zone,  east-central  Mississipj)i. 

Genus  CRASSATELLITES  Kruger 
[Arch.  Neuest.  Entd.  Urwelt.  vol.  ii.  1828.  4661 

Type. — Crassatella  yibhosula  I^amarck. 

"  Shell  solid,  inequilateral,  slightly  inequivalve,  usually  subtrigonal, 
the  posterior  end  longer;  valves  closed,  the  ligament  and  resilium  adjacent 
and  internal ;  hinge  of  three  cardinals  in  the  right  valve,  of  which  the  pos- 
terior is  more  or  less  elfaced  by  the  resilium,  and  two  in  the  left  valve  :  the 
ant-erior  edge  of  the  right  and  the  ]:K)sterior  edge  of  the  left  hinge  margin 
grooved  to  receive  the  e(]i:(*  of  the  opposite  valve,  which  is  bevelle<l  to 
serve  as  a  lateral  lamina  ;  sculj)ture  chiefly  concentric  and  often  obsolete 
except  near  the  umbones." — Dall,  1J>03.* 

Etymology:    Crassus,  thick,  heavy. 

» Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  vi,  pp.  1466.  1467. 
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The  ^enus  originated,  apparently,  in  the  Cretaceous,  culminated  in  the 
Tertiary,  and  is  represented  in  the  Recent  faunas  by  some  thirty  or  forty 
species  confined,  for  the  most  part,  to  the  tropical  seas.  In  the  East  Coast 
find  Gulf  Eocene,  and  in  the  P]ast  Coast  Miocene,  the  genus  is  one  of  the 
most  prolific  and  conspicuous  of  any  of  the  bivalves. 

A.  Outline  ovate  or  ovate-trigonal,  not  conspicuously  produced  along  the 

posterior  keel. 

1.  External  surface  incrementally  sculptured  but  not  more  or  less 

regularly  lineated  from  umbones  to  base. 

a.  Shell  very  heavy,  especially  in  the  umbonal  region:  posterior 

carina  usually  prominent CrassateUites  vadosus 

b.  Shell  not  very  heavy  and  uniform  in  weight;  posterior  carina 

not  very  prominent CrassateUites  subplanus 

2.  External  surface  more  or  less  regularly  lineated  from  umbones 

to  base CrassateUites  Hnteus 

B.  Outline  alate,  conspicuously  produced  along  the  posterior  keel. 

CrassateUites  pteropsis 

Cuassatellites  VADOsrs   (Morton)   Johnson 
Plate  XXXIX,  Figs.   1-4 

CrassateUa  vadosa  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  66, 

pi.  xiii,  fig.  12. 
CrassateUa  ripJeyana  Conrad,  1858,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser., 

vol.  iii,  p.  327,  pi.  xxxv,  fig.  3. 
CrassateUa  vadosa  Meek,  1864,  Check  List  inv.  Foss.,  N.  A.,  Cret.  and  Jur.. 

p.  11. 
CrassateUa  vadosa  Stoliczka,  1871,  Mem.  Geol.  Survey  of  India,  Pal.  Indica, 

Cret.  Faunas  Southern  India,  vol.  iii,  p.  295. 
CrassateUa  vadosa  Gabb,  1876,  Proc.  Acad.  Nat.  Pci.,  Phila.,  p.  310. 
CrassateUa  vadosa  Conrad,  1878,  Cook's  Geol.  of  New  Jersey,  p.  726. 
CrassateUa  vadosa  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey.  voL  ix,  p.  116, 

pi.  xvii,  Acs.  12-15. 
CrassateUites  vadosus  Johnson,  1905,  Proc.  Acad.  Nat.  Sci..  Phila..  p.  14. 
CrassateUites  ripleyana  Johnson,  1905,  Ibidem. 
CrassateUites  subplanus  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

iv,  p.  553  (ex  parte),  pi.  Ixi,  figs.  1,  2(?). 

Description. — "  Ovato-triangular,  slightly  compressed ;  with  about 
thirty  distinct,  concentric  striae.  Length  one  inch  and  a  quarter ;  breadth 
one  inch." — Morton,  1834. 

Ttfpe  Locality. — Prairie  Bluff,  Alabama. 

Shell  of  medium  size,  thick,  heavy,  rudely  trigonal  in  outline;  anterior 
and  lateral  margins  rounded,  posterior  more  or  less  produced  and  trun- 
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cated,  ventral  margin  approximately  horizontal ;  umbones  orthogyrate  or 
turned  a  little  forward^  proximate,  often  thickened,  flattened  upon  their 
summitfj,  placed  back  from  the  anterior  margin  a  distance  of  one-third  the 
total  latitude;  lunule  broadly  lenticular,  sharply  defined,  the  portion  in 
the  left  valve  a  trifle  broader  and  more  feebly  striated  by  the  incrementals 
than  that  of  the  right;  escutcheon  more  sharply  defined,  broader  and  a 
trifle  larger  in  the  right  valve  than  in  the  left;  posterior  area  outlined  by 
an  obtuse  ridge  passing  from  the  umbones  to  the  posterior  ventral  margin ; 
external  surface  sculptured  with  low,  concentric  ridges  close  set  but 
irregular  in  arrangement,  suggesting  an  exaggerated  incremental  sculp- 
ture ;  a  few  pronounced  resting  stages,  usually  developed  toward  the  ven- 
tral margin ;  radial  sculpture  manifested  only  in  the  sharp  denticulations 
on  the  inner  margins ;  hinge  plate  ver}'  heavy,  ligament  pit  a  small  scoop- 
shaped  affair,  extending  obliquely  backward  from  directly  beneath  the  tips 
of  the  umbones;  cardinals  two  in  number  in  the  left  valve,  three  in  the 
right,  the  anterior  cardinal  of  the  right  very  thin  and  laminar,  and  fused 
at  the  base  with  the  dorsal  margin,  the  middle  cardinal  heavy,  trigonal, 
transversely  striated;  the  posterior  cardinal  laminar  largely  effaced  by 
the  resilium,  originating  near  the  base  of  the  anterior  cardinal  and  diverg- 
ing from  it  at  an  angle  of  approximately  60°,  cardinals  of  the  left  valve 
much  more  nearly  equal  than  those  of  the  right,  the  posterior  ratlier  thin, 
just  under  the  umbones  where  it  forms  the  anterior  margin  of  the 
ligament  pit,  but  expanding  rapidly  toward  its  ventral  extremity;  left 
cardinals  striated  on  their  inner  faces,  separated  by  a  deep  trigonal  pit 
for  the  reception  of  the  right  anterior  cardinal ;  small  sulcus  near  the  base 
of  the  left  posterior  cardinal  provided  for  the  laminar  posterior  cardinal 
of  the  right  valve;  no  trace  of  true  laterals  developed  but  the  posterior 
dorsal  margin  of  the  right  valve  and  the  anterior  dorsal  margin  of  left  valve 
bevelled  to  function  as  laterals  and  received  in  grooves  in  the  opposite 
valves;  muscle  impressions  subequal,  placed  near  the  median  horizontal, 
the  anterior  more  deeply  excavated  than  the  posterior ;  anterior  pedal  scar 
very  distinct,  set  under  the  hinge  plate  a  little  dorsal  to  the  anterior 
adductor;  pallial  line  entire;  inner  margins  finely  crenulated  from  the 
ventral  extremity  of  the  lunule  to  the  ventral  extremity  of  the  escutcheon. 
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C  vadostis  Morton  shows  a  wide  range  of  variation  in  age  characters. 
The  young  are  thin,  rather  compressed  and  truncated  but  not  produced 
posteriorly;  with  increasing  age  the  form  becomes  apparently  more  inflated 
because  of  the  umbonal  thickening,  and  obliquely  produced  posteriorly. 
(Plate  XXXII,  Fig.  3.) 

Conrad's  C.  ripleyana  is  doubtless  a  synonym,  which  includes  the  larger 
and  heavier  individuals.  The  young  are  quite  uniform  in  outline  and 
sculpture,  but  after  the  form  has  passed  the  typical  C  vadosus  stage  there 
is  a  strong  tendency  for  it  to  become  produced  posteriorly  and  to  develop 
a  rather  heavy  carina  with  the  concomitant  medial  depression  stage  rep- 
resented by  the  C.  ripleyana.  The  species  differs  constantly  from  C  suh- 
planus  in  the  heavier,  less  compressed  and  more  inequilateral  shell,  the 
less  prominnent  keel  and  the  much  heavier  and  more  trigonal  hinge  plate. 

Although  the  species  has  not  been  reported  from  New  Jersey  it  would 
l)e  by  no  means  surprising  if  the  numerous  casts  from  the  Monmouth, 
which  have  been  referred  to  C  subplanus  Conrad,  would  find  their  true 
aflBnities  with  C.  vadosus  Morton,  which  is  by  far  the  most  abundant  rep- 
resentative of  the  genus  in  Maryland  and  constitutes,  indeed,  one  of  the 
major  factors  in  the  Monmouth  fauna. 

Occurrence, — ^Monmouth  Formation.  ?  Millersville,  Anne  Arundel 
Coimty.  Brightseat,  railroad  cut  west  of  Seat  Pleasant,  Brooks  estate  near 
Seat  Pleasant,  Fort  Washington,  Prince  George's  County. 

■ 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution, — Monmouth  Formation,  Navesink  marl,  and 
Tinton  beds.  New  Jersey.  Ripley  Formation,  Exogyra  costata  zone, 
Union  and  Tippah  counties,  Mississippi.  Selma  Formation,  Exogyra 
costata  zone,  Wilcox  County,  Alabama;  east-central  Mississippi. 

Crassatellites  subplanus  (Conrad)  Johnson 

Craasatella  suhplana  Conrad,  1853,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser., 

VOL  ii,  p.  274,  pL  xxlv,  fig.  9. 
Craasatella  subplana  Meek,  1864,  Check.  List  Inv.  Foss.,  N.  A.  Cret.  and 

Jur.,  p.  11. 
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Crassatella  subplana  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  voL  ix,  p. 

121,  pL  XYiii,  figs.  14-16. 
Cra88atellit€8  subplanus  Johnson,  1905.  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  14. 
Crassatellites  subplanus  Weller,   1907.  Geol.   Survey  of  New  Jersey.  Pal., 

vol.  iv,  p.  553  {ex  parte,  synonymy  excluded.) 

Description. — "  Subtriangular,  compressed  or  plano-convex ;  anterior 
margin  obtusely  rounded;  posterior  extremity  subtruncated ;  posterior 
basal  margin  straight  or  slightly  contracted ;  disk  marked  with  numerous 
prominent  acute  concentric  ridges  and  fine  concentric  lines." — Conrad, 
1853. 

Type  Locality. — Ameytown,  New  Jersey. 

'*  The  dimensions  of  a  small  specimen,  a  nearly  perfect  right  valve,  are: 
Length  3()  nmi.,  height  28  mm.,  convexity  6  mm.  Large  individuals  grow 
to  a  length  of  50  mm.  or  more.  Shell  broadly  subovate  in  outline,  l)eak 
obtuse,  situated  about  one-third  the  length  of  .the  shell  from  the  anterior 
extremity.  Antero-cardinal  margin  straight  or  slightly  concave,  sloping 
downward  from  the  beak  :  anterior  margin  rounding  into  the  basal  margin, 
moderately  convex  throughout  to  the  postero-basal  extremity,  which  is 
obtusely  subangular ;  posterior  margin  short,  truncated  nearly  vertically  or 
slightly  inclined ;  postero-cardinal  margin  gently  convex,  sloping  down- 
ward from  the  beak  and  meeting  the  posterior  margin  in  an  obtuse  angle. 
Surface  of  the  shell  with  an  obtusely  angular  umlx)nal  ridge,  which  passes 
from  the  beak  to  the  postero-basal  angle  in  nearly  a  straight  line,  the  post- 
cardinal  slope  slightly  concave  to  the  cardinal  margin :  the  post-cardinal 
margin  sharply  inflected  to  form  a  rather  deeply  excavated  escutcheon ; 
antero-cardinal  margin  inflected  to  form  a  deep  but  rather  ill-defined 
lunule.  Surface  of  the  shell  marked  by  regular,  somewhat  imbricating, 
concentric  lines  of  growth,  and  often  by  a  few  broader  concentric  undula- 
tions towards  the  margin.  Hinge  of  the  right  valve  with  a  strong  car- 
dinal tooth  transversely  striate  on  its  anterior  surface,  directly  beneath  the 
beak.  Behind  it  is  a  ver}*  large  and  broad  triangular  pit,  with  a  much 
smaller  secondar}'  pit  just  behind  the  lower  end  of  the  tooth :  in  front  of 
the  cardinal  tooth  is  a  small  triangular  pit  about  equal  in  size  to  the 
secondary  pit  behind,  and  in  front  of  this  pit  a  low,  obscure,  tooth-like 
ridge  extends  obliquely  forward  to  the  upper  margin  of  the  anterior  mus- 
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cular  8car.  Muscular  impressions  strong  and  about  equal  in  size.  Inner 
margin  of  the  free  edge  of  the  shell  crenate.  The  above  description  is 
based  largely  upon  a  very  perfect  right  valve  from  the  Marshalltown  clay 
marl  near  Swedesboro." — ^Weller,  1907. 

The  species  has  a  very  meager  representation  in  Maryland,  and  is,  appa- 
rently restricted  in  its  distribution  to  the  Matawan.  It  differs  from 
C.  vadosus  Morton,  so  prolific  in  the  Monmouth  of  Maryland  and  the  Gulf, 
in  its  more  compressed  valves,  less  anterior  umbones,  and  much  lighter 
shell,  with  the  consequently  thinner  hinge  plate  and  less  pronoimced  pos- 
terior keel. 

Occurrence, — Matawan  Formation.  ITlmstead  Point,  ?  Arnold 
Point,  Anne  Arundel  Coimty. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution, — Matawan  Formation,  Marshalltown  clay  marl, 
Wenonah  sand.  New  Jersey.  Monmouth  Formation,  ?  Navesink  marl, 
.?  Bed  Bank  sand,  ?  Tinton  beds.  New  Jersey. 

Crassatellites  linteus  (Conrad)  Johnson 
Plate  XXXIX,  Figs.  6,  T 

Crassatella  Untea  Conrad,  1860,  Jour.  Acad.  Nat.  Sol.,  Phlla.,  2d  ser.,  vol. 
iv,  p.  279,  pL  xlvi,  fig.  5. 

Crassatella  Untea  Meek,  1864,  Check  List  Inv.  Fossil?,  North  America, 
Cret.  and  Jur.,  p.  11. 

Crassatella  Untea  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  726. 

CrassateUites  Unteus  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  14. 

CrassatelUtes  auhplanus  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal., 
vol.  iv,  p.  B53,  pi.  Ixi,  figs.  3,  4  {ex  parte,  synonymy  and  figs.  1,  2  ex- 
cluded. ) 

Description. — "  Subovate  or  subtriangular,  convex,  inequilateral ;  disk 
concentrically  ridged  and  finally  striated,  slightly  contracted  near  the 
umbonal  slope,  which  is  rounded ;  posterior  extremity  subtruncated ;  apex 
slightly  prominent;  posterior  dorsal  line  nearly  straight,  very  oblique; 
margin  within  finely  crenulated;  lunule  long  and  lanceolate." — Conrad, 
1860. 

Type  Locality, — Alabama. 
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Shell  rather  small  for  the  genus  and  rather  thin,  compressed,  subovate 
to  ovate-trigonal  in  outline ;  umbones  rising  a  little  above  tlie  dorsal  mar- 
gin, their  apices  acute  and  prosogyrate,  slightly  anterior  in  position; 
lunule  and  escutcheon  clearly  differentiated  but  very  narrow  l)ecause  of 
the  compression  of  the  valves;  anterior  end  broadly  and  symmetrically 
rounded  in  front  of  the  umbones:  posterior  dorsal  margin  gently  sloping; 
lateral  margin  obscurely  and  obliquely  tnmcate;  base  line  rounding 
smoothly  into  the  anterior  lateral  margin,  obtusely  angulated  at  the  union 
with  the  posterior ;  posterior  keel  obscure  but  persistent  from  the  umbones 
to  the  posterior  ventral  margin,  better  defined  by  the  change  in  the  direc- 
tion of  the  growth  lines  than  by  any  variation  in  the  plane ;  external  sur- 
face sculptured  with  a  very  irregular  concentric  lineation,  sharpest  and 
most  regular  in  the  umbonal  region,  and  occasional  more  or  less  accentu- 
ated growth  lines  and  resting  stages ;  ligament  external,  lodged  beneath 
the  umbones,  the  resilium  buttressed  ventrally  by  the  posterior  cardinal 
which  it  has  largely  effaced;  medial  right  cardinal  stout,  trigonal,  sub- 
umbonal,  transversely  striated  laterally;  anterior  cardinal  laminar;  hinge 
dentition  in  left  valve  restricted  to  two  subequal  cardinals,  the  posterior  a 
little  the  larger,  both  of  them  striated  upon  their  inner  faces;  no  trace  of 
laterals  developed  but  anterior  margin  of  left  valve  and  posterior  margin 
of  right  valve  bevelled  to  function  as  laterals  and  received  in  shallow 
sockets  in  the  corresponding  valve ;  muscle  impressions  distinct,  impressed 
in  the  adults,  placed  high  up  at  the  distal  extremities  of  the  hinge ;  pallial 
line  simple,  distinct,  rather  distant  from  the  base  line. 

C.  linteus  Conrad  has  been  considered,  without  justification,  as  the 
young  of  some  of  the  clearly  allied  and  larger  forms,  such  as  C.  vadosus  and 
C.  subplanus.  Aside  from  the  fact  that  it  shows  no  evidence  of  imma- 
turity, the  shell  is  thinner  and  more  compressed  and  much  less  strongly 
carinated  posteriorly  than  C,  vadosus  of  the  same  size.  The  resemblance 
to  C.  subpJanus  is  more  striking,  but  the  concentric  sculpture  is  finer  and 
more  sharply  impressed  in  the  former,  and  as  a  rule,  the  umbones  are 
set  farther  forward  and  are  more  strongly  prosogyrate. 

C.  linteus  has  a  distribution  in  Manland  \er\  similar  to  that  of 
vadosus,  but  is  very  much  less  prolific. 
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Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  1  mile  west  of  Friendly,  Fort  Washington, 
Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Marshalltown  clay  marl, 
Wenonah  sand,  New  Jersey.  Monmouth  Formation.  Navesink  marl. 
Red  Bank  sand,  Tinton  beds,  New  Jersey. 

Crassatellites  pteropsis  Conrad 

Plate  XXXIX,  Fig.  5 

Crassatella  pteropsis  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phlla.,  2d  ser., 
vol.  iv,  p.  279,  pi.  ilvi,  fig.  9. 

Crassatella  pteropsis  Gabb,  1860,  IMdeniy  p.  395,  pi.*  Ixviil,  fig.  28. 
Crasatella  pteropsis  Meek,  1864,  Check  List  Inv.  Fossils  N.  A.,  Cret  and  Jur., 
p.  11. 

Crassatella  f PachytharusJ  pteropsis  Conrad,  1869,  Am.  Jour.  Conch.,  vol.  v, 
pp.  47,  48. 

Crassatella  ( PachythwrusJ  pteropsis  Conrad,  1872,  Proc.  Acad.  Nat.  Scl., 

Phila.,  p.  50,  pi.  i,  fig.  1. 
Crassatella  pteropsis  Gabb,  1876,  Ibidem,  p.  310. 

Descriptioji. — '*  Aliform,  very  inequilateral,  convex  anteriorly,  poste- 
riorly contracted ;  umbonal  slope  slightly  carina  ted  below  the  umbo ;  pos- 
terior side  rostrated;  surface  with  minute  concentric,  impressed  lines, 
very  fine  and  closely  arranged  on  the  umbo  and  summit;  margin  within 
finely  crenulated/" — Conrad,  18G0. 

Type  Locality. — Owl  Creek,  Tippah  County,  Mississippi. 

Shell  rather  thin  and  compressed,  not  very  large,  very  inequilateral, 
posteriorly  produced  and  alate  in  outline ;  umbones  flattened  upon  their 
summits,  orthogyrate,  proximate,  set  back  from  the  anterior  extremity  a 
distance  of  approximately  one-third  the  latitude;  lunule  and  escutcheon 
sharply  defined,  narrowly  lenticular,  subequal  in  size,  the  portion  of  the 
lunule  in  the  right  valve  and  of  the  escutcheon  in  the  left  valve  shorter, 
narrower  and  more  strongly  sculptured  incrementally  than  the  corre- 


656  Systematic  Paleontology 

spending  portion  in  the  opposite  valve ;  anterior  end  of  tlie  shell  broadly 
rounded;  posterior  end  obliquely  produced  along  an  obtuse  keel  which 
extends  from  the  umbones  to  the  posterior  ventral  margin ;  area  in  front 
of  the  keel  broadly  and  feebly  depressed,  area  behind  it  obliquely  flattened ; 
posterior  dorsal  margin  evenly  and  steeply  sloping  to  a  point  opposite  the 
pallial  line  where  it  is  obtusely  truncated;  ventral  margin  gently  arcu- 
ate anteriorly,  slightly  constricted  in  front  of  the  carina;  external 
surface  sculptured  in  the  umbonal  region  with  sharp  concentric  ridges, 
close  set  and  regularly  spaced,  merging  ventrally  into  an  irregular  incre- 
mental sculpture;  posterior  keel  smooth  excepting  for  faint  incrementals 
and  a  few  sharp  ridges  at  the  very  apices  of  the  umbones ;  radial  sculpture 
absent ;  hinge  rather  frail,  three  cardinals  in  the  right  valve,  two  in  the 
left;  a  laminar  anterior,  a  moderately  robust  medial  and  an  exceedingly 
thin,  laminar  posterior  cardinal  in  the  right  valve,  subequal  and  moder- 
ately hea\7  anterior  and  medial  cardinals  in  the  left;  inner  cardinal  faces 
transversely  striated ;  posterior  dorsal  margin  of  right  valve  and  anterior 
dorsal  margin  of  left  valve  bevelled  to  function  as  laterals,  received  in  the 
opposite  valve  by  corresponding  grooves ;  anterior  and  posterior  muscle  and 
pedal  adductor  scars  distinct;  pallial  line  entire;  inner  margins  very 
finely  crenate. 

The  species  is  conspicuous  among  all  other  representatives  of  the  genus 
in  the  Upper  Cretaceous  of  Maryland  by  reason  of  the  alate  outline  and 
the  sharp  concentric  sculpture  in  the  umbonal  region. 

Occurrence. — Matawax  Formation'.  Ulmstead  Point,  Anne  Arundel 
County.  Monmouth  Formation.  Brightseat,  railroad  cut  west  of  Seat 
Pleasant,  Brooks  estate  near  Seat  Pleasant,  Friendly,  1  mile  west  of 
Friendly,  ^IcNeys  Corners,  Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Black  Creek  Formation.  North  and  South 
Carolina.  Ripley  Formation.  Exogyra  costata  zone,  Eufaula,  Alabama ; 
Owl  Creek,  Tippah  County,  Mississippi.  Extreme  top  of  zone,  Pataula 
Creek,  Georgia ;  Chattahoochee  River,  Alabama. 
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Superfamily  CARDITACEA 
Family  CARDITIDAE 

Genus  VENERICARDIA  Umarck 
[Syst.  des  Anim.  sans  Vert,  1801,  p.  123] 

I'ype, — Venericardia  imhricata  Lamarck. 

Shell  closed ;  rounded,  trigonal  or  cordate ;  nmbones  anterior,  prosogy- 
rate;  lunule  small  but  deep;  escutcheon  narrow  and  elongate;  sculpture 
dominantly  radial;  ligament  external,  opisthodetic,  parivincular ;  hinge 
dentition  in  the  right  valve  consisting  of  three  oblique  cardinals;  in  the 
left  valve  of  two;  laterals  of  both  valves  absent  or  very  feeble;  muscle 
impressions  strongly  defined;  pallial  line  entire;  inner  margins  crenate. 

The  genus  was  initiated  in  the  Cretaceous ;  the  Recent  representatives 
are,  for  the  most  part,  inhabitants  of  cooler  waters. 

Vexericardia  ?  INTERMEDIA  (Whitfield) 

Cardita  intermedia  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey,  vol.  ix,  p.  209, 

pi.  xxvlii,  figs.  14,  15. 
Cardita  intermedia  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  565,  pi.  Ixii.  figs.  6-8. 

Description, — *^  Form  of  cast  transversely  elliptical,  or  transversely 
ovate,  exclusive  of  the  beaks,  largest  at  the  posterior  end.  Valves  very 
ventricose,  with  strong  projecting  beaks,  which  in  this  condition  are 
moderately  distant.  Hinge  line  arcuate.  Anterior  end  narrowly  rounded ; 
posterior  end  more  broadly  rounded;  basal  margin  strongly  curved, 
muscular  scars  on  the  cast  small  but  distinct ;  margin  of  the  cast  showing 
indications  of  ten  or  twelve  rather  strong  radiating  ribs  between  the 
muscular  scars.  This  is  a  very  ventricose  form,  and  has  had  strong, 
enrolled,  subanterior  beaks,  which  have  been  directed  slightly  upwards  as 
well  as  forward."— Wliitfield,  1885. 

The  form  referred  to  this  species  is  an  inside  cast  to  which  a  bit  of  the 
shell  substance  still  adiieres  in  the  umbonal  region.    It  seems  a  trifle  more 

Etymology:  So-called  because  of  a  supposed  combination  of  the  characters 
of  Venus  and  Cardium. 
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compressed  than  Whitfield's  type  but  this  may  be  due  merely  to  the  con- 
ditions of  preservation. 

Occurrence. — Raxcocas  Formation.  South  feeder  Xoxontown  Pond, 
Delaware. 

Collections. — Maryland  Geological  Survey,  Columbia  University. 

Outside  Distribution. — Rancocas  Formation.  ?  Vincentown  sand, 
Manasquan  marl,  New  Jersey. 

Superfamily  LUCINACEA 
Family  LUCINIDAE 

Genus  MYRTAEA  Turton 
[Conchy.  InsuL  Brltt,,  1822,  p.  133] 

Type. — Venus  spinifera  Montagu. 

"  Shell  elongate-oval  or  subrectangular,  moderately  convex  or  com- 
pressed, dorsal  areas  obsolete,  the  sculpture  of  the  disk  chiefly  concentric 
and  lamellar;  the  sculpture  less  pronounced  in  the  middle  of  the  disk  and 
frequently  exhibiting  a  serrate  appearance  when  the  lamellae  cross  the 
bounding  carina  of  lunule  or  escutcheon ;  internally  with  the  left  laterals 
usually  obsolete  and  only  one  right  cardinal  tooth ;  cardinals  entire ;  liga- 
ment and  resilium  deep-set  but  not  internal ;  anterior  adductor  scar 
lucinoid  but  rather  short;  inner  margins  entire. 

'*  This  group  is  paralleled  in  Phacoides  by  several  others  which  want  the 
anterior  right  cardinal  in  the  adult,  but  in  Myrtoea  the  single  right  car- 
dinal seems  to  be  normal,  while  in  the  subdivisions  of  Phacoides  its 
absence  is  due  to  degeneration  during  the  growth  of  the  individual  or  to 
the  dynamic  result,<  of  the  inthrusting  of  tiie  lunule,  which  occupies  the 
space  where  the  anterior  cardinal  would  otherwise  develop.'' — Dall,  1903.* 

The  genus  is  reported  from  strata  as  old  as  the  Jurassic.  There  has 
lieen  a  tendency  to  indiscriminately  assign  all  lucinoids  to  Lucina,  and  it 
is  pn)l)able  that  the  occurrence  of  Myrtcea  in  the  ^lesozoic  strata  has  lieeii 
underestimated. 

*  Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  v,  p.  1357. 
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Myht^a  stephensoni  n.  sp. 
Plate  XXXIX,  Figs.  10,  11 

Description. — Shell  small,  equivalve,  inequilateral,  valves  compressed 
transversely,  oblong  to  subrectangular  in  outline;  lunule  narrow,  elon- 
gated, distinctly  impressed  and  further  differentiated  by  the  absence  of 
surface  sculpture;  escutcheon  not  defined;  umbones  small,  broadly  but 
feebly  inflated,  the  apices  flattened,  acute  and  prosogyrate,  slightly  over- 
topping the  dorsal  margin  a  little  front  of  the  median  horizontal ;  anterior 
dorsal  margin  slightly  constricted  and  feebly  excavated  in  front  of  the 
umbones;  posterior  dorsal  margin  gently  sloping;  anterior  lateral  margin 
broadly  arcuate,  the  posterior  widely  truncate ;  base  line  feebly  convex ; 
external  surface  sculptured  with  fine  crowded,  closely  over-lapping  con- 
centric lamellae,  attached  along  their  ventral  margins,  the  dorsal  margins 
free  and  slightly  raised  near  the  anterior  and  posterior  extremities  of  the 
shell ;  ligament  submarginal,  opisthodetic ;  hinge  armature  rather  feeble,  a 
single  triangular  cardinal  in  the  right  valve ;  posterior  cardinal  and  ante- 
rior and  posterior  laterals  obsolete;  left  valve  armed  with  two  slender, 
divergent  cardinals,  the  laterals  appearing  as  short,  incipient  laminar  proc- 
esses near  the  distal  extremities  of  the  hinge  plate ;  muscle  scars  unequal, 
the  anterior  elongated,  the  posterior  smaller  and  irregular  in  outline ; 
pallial  line  simple,  distinct. 

Dimensions. — Altitude  6.5  mm.,  latitude  7  mm.,  semi-diameter  2  mm. 

Type  Locality. — One  mile  west  of  Friendly,  Prince  George's  Coimty. 

Named  in  honor  of  Dr.  L.  W.  Stephenson  of  the  TJ.  S.  Geological  Survey. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  1  mile  west  of  Friendly,  Prince  George's  County. 

Collection. — Maryland  Geological  Survey. 

Genus  PHACOIDES  Blainville 
[Manual  Malacology,  vol.  i,  1825,  p.  550] 

Type. — Lucina  jamaicensis  Lam. 

Shell  more  or  less  lenticular;  compressed,  as  a  rule,  or  slightly  tumid; 
umbones  low,  subcentral,  erect  or  j)rosogyrat« ;  sculpture  dominantly  con- 
Etymology:  00^6$,  lentil:  tides,  like. 
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centric;  anterior  and  posterior  dorsal  areas  usually  differentiated;  lunule 
frequently  profound;  escutcheon  obsolete;  ligament  external,  often  deeply 
sunken ;  normal  dentition  of  right  valve  consisting  of  a  simple  anterior 
cardinal,  a  bifid  posterior  cardinal  and  anterior  and  posterior  laterals; 
normal  dentition  of  left  valve  consisting  of  a  bifid  anterior  cardinal,  a 
simple  posterior  cardinal,  and  anterior  and  posterior  lateral  grooves; 
laterals  and  less  frequently  the  cardinals  often  obsolete;  muscle  impres- 
sions strongly  marked,  the  anterior  elongate,  the  posterior  oval ;  inner 
margins  smooth  or  crenulated ;  pallial  line  entire. 

The  genus  is  abundantly  represented  in  the  Tertiaries,  the  Mesozoic. 
and,  if  it  be  made  to  include  the  Prolucina  of  Dall,  may  be  traced  as  far 
back  as  the  Silurian.  The  living  six»cies  number  more  than  one  hundred, 
and  though  they  are  most  prolific  in  the  tropics,  they  are  present  in  the 
temperate  seas  as  well. 

PlIACOIDES    XOXOXTOWXEN'SIS   U.    sp. 

Plate  XXXIX,  Figs.  8,  J) 

Descriittion, — Shell  of  moderate  size,  compressed,  subcircular :  umbones 
nearly  central,  acute,  prosogyrato,  not  very  prominent,  dorsal  slopes 
gentle,  the  anterior  a  little  less  so  than  the  posterior;  lateral  margins 
broadly  rounded;  base  line  strongly  and  symmetrically  arcuate;  external 
surface  sculptured  with  acutely  elevated  concentric  laminae,  regularly 
spaced,  probably  about  twenty-five  in  iiumlier,  and  between  them  very  faint 
secondary  striations;  ligament  external,  o])isthodetic,  lodged  in  a  mar- 
ginal groove  elongated  parallel  to  the  dorsal  margin;  dentition  obscure, 
but  two  small  diverging  cardinals  are  distinctly  present  in  each  valve; 
laterals  apparently  not  developed ;  character  of  muscle  scars  and  pallial 
line  not  known. 

Dimensions. — Altitude  2G  mm.,  latitude  20  it  mm.,  diameter  3.5  mm. 

This  species  is  another  of  those  liancocas  bivalves  repr(*seiited  l)y 
abundant  fragments.  The  concentric  sculpture  is  so  well  characterized, 
however,  that  even  a  scrap  showing  the  regularly  arranged,  acutely  ele- 
vated laminaj  is  recognizable.  As  the  species  constitutes  so  important  a 
factor  in  the  Kancocas  fauna  it  does  not  seem  wise  to  disregard  it  alto- 
gether, even  though  the  material  is  so  ill-preserved. 
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Occurrence, — Raxcocas  Formation.    South  feeder  Noxoiitown  Pond, 
Delaware. 
Collection, — Maryland  Geological  Survey. 

Genus  TENEA  Conrad 
[Am.  Jour.  Conch.,  voL  vi,  1870,  p.  72] 

Type, — Tenea  parilis  Conrad. 

"  A  Y-shaped  tooth  under  the  apex  of  the  left  valve,the  anterior  lobe 
of  which  is  continued  along  the  margin  anteriorly,  forming  a  long,  deep 
pit  above  it ;  one  distant  very  oblique  cardinal  tooth  posterior  to  the  apex. 
Right  valve:  Two  cardinal  teeth  united  above;  anterior  one  falcate,  with 
a  pit  on  each  side ;  posterior  one  curved  and  directed  obliquely  backward.'' 
—Conrad,  1870. 

The  genus  in  its  known  distribution  is  confined  to  the  Cretaceous. 

Tenea  parilis  Conrad 

Mysia  (Diplodonte)  parilis  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d 

ser.,  vol.  iv,  p.  278,  pL  xlvi,  flg.  16. 
Tenea  parilis  Conrad,  1870,  Am.  Jour.  Conch.,  voL  vi,  p.  73,  pL  ill,  flg.  12. 
Tenea  parilis  Conrad,  1875,  Kerr's  GeoL  of  North  Carolina,  App.,  p.  8,  pi.  11, 

flg.  25. 
Tenea  parilis  Tryon,  1884,  Syst.  and  Struct.  Conch.,  vol.  ill,  p.  216,  pi.  cxix, 

flg.  72. 
Dosinia  gabbi  Whltfleld,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  Ix,  p.  161,  pi. 

xxii,  flgs.  4,  5. 
Tenea  pinguis  Whltfleld,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  Ix,  p.  163,  pi. 

xxii,  flgs.  1,  2  (not  T.  pinguis  Conrad). 
Tenea  parilis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phlla.,  p.  15. 
Tenea  parilis  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  voL  Iv,  p.  572, 

pi.  Ixlii,  flgs.  1-6. 

Description, — "  Shell  suborbicular,  equilateral,  ventricose,  direct ;  sur- 
face entire;  liinge  with  the  anterior  cardinal  channel  very  profound." — 
Conrad,  1860. 

Type  Locality. — Tippah  County,  Mississippi. 

Shell  thin,  fragile,  ovate  in  outline,  moderately  convex,  slightly  inequi- 
lateral, lunule  and  oscutclu^oii  not  defined :  umlxmes  inflated  to  their  ver}' 

Etymology:    Corruption  of  tenuis,  thin. 
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apices,  proximate,  incurved  and  prosog}Tate,  placed  a  little  in  front  of  the 
median  vertical;  anterior  and  ventral  margins  vv^ell  rounded,  merging 
gradually  into  one  another,  the  outline  of  the  posterior  margin  sometimes 
rounded,  sometimes  obscurely  truncate  obliquely ;  external  surface  smooth 
excepting  for  faint  incremental  striations  which  are  least  feeble  near  the 
posterior  extremity;  ligament  opisthodetic,  lodged  in  a  submarginal 
groove  extending  backward  for  some  distance  from  the  tips  of  the 
umbones;  hinge  plate  narrow,  very  fragile;  armature  in  the  right  valve 
consisting  of  a  thin,  laminar,  hook-shaped  cardinal  directly  ])eneath  the 
\milx)nes,  its  posterior  arm  vertically  directed,  its  anterior  arm  approxi- 
mately horizontal;  right  posterior  cardinal  slender,  laminar,  obliquely 
elongated,  parallel  to  the  dorsal  margin ;  anterior  lateral  developed  as  a 
thin  plate  proximate  to  and  directly  facing  the  anterior  portion  of  the 
hooked  cardinal;  hinge  of  left  valve  consisting  of  an  anterior  A -shaped 
cardinal  which  fits  between  the  left  anterior  lateral  and  the  vertical  arm  of 
the  cardinal  hook  of  the  right  valve;  a  wery  thin,  laminar,  medial  cardinal 
which  is  accommodated  between  the  anterior  lateral  and  the  horizontal 
arm  of  the  hook,  and  a  thin,  laminar,  obliquely  elongated,  posterior  car- 
dinal ;  muscle  scars  small,  not  very  distinct,  placed  high  up  near  the  distal 
extremities  of  the  dorsal  margins;  pallial  sinus  narrow,  but  quite  deep, 
steeply  ascending ;  inner  margins  simple. 

This  species  occurs  very  abundantly  in  the  form  of  casts  in  the  Mon- 
mouth of  Prince  George's  Coimty,  but  the  shell  is  so  exceedingly  thin  and 
so  readily  flaked  off  that  it  is  seldom  possible  to  secure  a  perfect  indi- 
vidual. 

Occurrence. — Magothy  Formation.  Good  Hope  Hill,  District  of 
Columbia.  Matawax  Formation.  Post  105,  Chesapeake  and  Delaware 
Canal,  Delaware;  ?  Ulmstead  Point,  Anne  Arundel  County,  Maryland. 
Monmouth  Formation.  Fredericktown,  Cecil  County:  Bri<Thtseat, 
Brooks  estate  near  Seat  Pleasant,  McNeys  Corners,  Friendly,  2  miles  south 
of  Oxon  Hill,  ?  Fort  Washington,  Prince  George's  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey. 
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Outside  Distribution. — Magothy  Formation.  Cliffwood  clay.  New 
Jersey.  Matawan  Formation.  Merchantville  clay  marl,  Woodbury  clay, 
Wenonah  sand,  Xew  Jersey.  Monmouth  Formation.  Xavesink  marl, 
Red  Bank  sand,  Tinton  beds,  Xew  Jersey. 

Superfamily  CARDIACEA 
Family  CARDIIDAE 

Genus  CARDIUM  Unne 
[Systema  Naturae,  ed.  x,  1758,  p.  678] 

2'ype. — Cardium  costatum  Linne. 

Shell  usually  subequilateral,  closed,  or  slightly  gaping,  globose,  the 
united  valves  subcordate  laterally;  umbones  prominent,  almost  straight 
or  with  a  slight  anterior  twist;  true  lunule  and  escutcheon  absent;  sculp- 
ture dominantly  radial ;  ribs  often  granulose,  spinose  or  imbricated  ;  orna- 
mentation of  lateral  areas  particularly  of  the  posterior,  often  differing 
from  that  of  the  disk ;  ligament  external,  opisthodetic ;  hinge  character- 
ized, with  a  few  exceptions,  by  two  cardinals,  of  which  the  ventral  is  the 
stronger,  and  one  of  two  posterior  and  one  of  two  anterior  lateral  lamellae 
in  each  valve;  cardinals  more  or  less  twisted;  muscle  impressions  sub- 
equal;  pallial  line  simple  or  slightly  sinuous  posteriorly:  internal  basal 
margins  serrate. 

The  cardiums  form  a  conspicuous  element  in  the  faunas  of  Cretaceous 
and  Tertiary.  They  are  rather  fragile,  as  a  rule,  and  not  well  adapted  to 
preservation.  The  external  sculpture  is  frequently  formed  from  a  super- 
ficial shelly  layer  which  readily  breaks  away  leaving  no  scar  upon  the 
polished  surface  beneath.  For  this  reason  it  is  difficult  to  tell  when  one  is 
dealing  with  a  perfectly  fresh  specimen.  The  recent  representatives,  the 
so-called  cockles,  number  about  two  hundred  species  and  are  most  abund- 
ant in  the  warmer  waters. 

A.  External  sculpture  not  spinose. 

1.  Altitude  of  adult  shell  not  exceeding  40  mm.;  posterior  area  flat- 

tened; margins  sharply  serrate Cardium  eufalensc 

2.  Altitude  of  adult  shell  exceeding  40  mm.;  posterior  area  not  flat- 

tened; margins  not  sharply  serrate Cardium  spillmani 


Etymology:  xapdia,  heart. 
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B.  External  sculpture  spinose;  margins  not  serrate. 

1.  Altitude  and  latitude  approximately  equal;    outline  subequilat- 

eral Cardium  dumosum 

2.  Altitude  greater  than  the  latitude:  outline  inequilateral. 

a.  Anterior  ahductor  muscle  scar  inconspicuous  or  ohscure. 

Cardium  tenuiatriatum 
h.  Anterior  abductor  muscle  scar  conspicuous Cardium  kiimmeli 

Cardium  eufalense  Conrad 
Plate  XL,  Figs.  1,  2 

Cardium  eufalenae  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

iv,  p.  282,  pi.  xlvi,  fig.  13. 
Cardium  eufalense  Meek,  1864,  Check  List  Inv.  Fossils,  North  America, 

Cret.  and  Jur.,  p.  12. 
Cardium  (Trachy cardium)  eufalense   Conrad.    1868,   Cook's   Geol.   of   New 

Jersey,  p.  726. 
Cardium  (Trachy cardium)  eufalense   Gabb,    1876,    Proc.    Acad.    Nat.    Sci., 

Phila.,  p.  310. 
Not  Cardium  eufalense  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix, 

p.  132,  pi.  XX,  figs.  17-19. 
Cardium  eufalense  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  577,  pi.  Ixiii,  figs.  17-20. 

Description, — "  Obliquely  ovate,  rather  thick  in  substance,  profoundly 
veiitricose;  ribs  about  thirty-eight,  smooth,  prominent,  acutely  rounded, 
on  the  posterior  elope  angular,  compressed  or  carinated;  summit  promi- 
nent; beaks  contiguous.^' — Conrad,  1860. 

Type  Locality, — Eufaula,  Alabama. 

Shell  rather  small  for  the  genus,  obliquely  cordate  in  outline,  inflated, 
the  maximum  diameter  above  the  median  horizontal ;  umbones  tumid,  ele- 
vated above  the  dorsal  margin,  the  apices  incurved  and  feebly  prosogy- 
rate,  subcentral  in  position ;  dorsal  margins  approximately  straight,  the 
posterior  slightly  more  pronounced  than  the  anterior;  anterior  lateral 
margin  obscurely  truncate,  rounding  rather  abruptly  into  the  dorsal  mar- 
gin and  much  more  broadly  into  the  ventral ;  posterior  area  conspicuously 
flattened,  the  lateral  margin  squarely  truncate;  base  line  obliquely  arcu- 
ate; external  surface  sculptured  with  thirt}'-five  to  forty  vigorous  radials, 
crowded  and  inclined  to  be  flattened  upon  their  summits  in  the  umbonal 
region,  V-shaped  and  separated  by  inttTspaces  of  approximately  equal 
width  toward  the  ventral  margins;  costa?  twelve  to  fourteen  in  number 
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upon  the  posterior  slope,  narrower  and  more  distinctly  spaced  than  upon 
the  anterior  and  medial  portions ;  incremental  sculpture  obscure,  except- 
ing for  an  occasional  resting  stage  near  the  umbonal  margin;  ligament 

• 

external,  opisthodetic,  mounted  on  short,  thickened  nymphs;  cardinals 
two  in  number  in  each  valve,  the  anterior  very  stout  and  conical,  springing 
from  directly  beneath  the  umbones,  the  posterior  mere  tubercles  at  the 
extremities  of  the  nymphs;  short  but  prominent  anterior  and  posterior 
laterals  developed  in  the  left  valve,  a  double  anterior  and  a  single  posterior 
in  the  right;  muscle  scars  rather  indistinct  placed  high  up  near  the 
extremities  of  the  dorsal  margins,  the  posterior  somewhat  elongated ;  pal- 
lial  line  obscure,  ventral  and  lateral  margins  sharply  serrate. 

This  species  is  the  most  abundant  representative  of  its  genus  within 
the  area  under  discussion.  It  is  rather  smaller  than  the  co-existing 
species  and  is  best  characterized  by  the  flattening  of  the  posterior  portion 
of  the  shell  and  the  truncation  of  the  posterior  lateral  margin.  The 
costals  are  somewhat  tubular  in  structure  so  that  when  the  outer  layer 
of  the  shell  surface  is  removed,  as  it  frequently  is  by  weathering,  the  inter- 
costal areas  appear  as  flat-topped  elevations  separated  by  concave  depres- 
sions. 

Occurrence, — Magothy  Formation.  Good  Hope  Hill,  District  of 
Columbia.  Matawan  Formation.  ?  Post  105,  Chesapeake  and  Pela- 
ware  Canal,  Delaware;  three-quarters  of  a  mile  southeast  of  Ulmstead 
Point,  Ulmstead  Point,  Gibson's  Island,  north  shore  Pound  Bay,  Severn 
River,  Anne  Arundel  County,  Maryland.  Monmouth  Formation. 
Bohemia  Mills,  Fredericktown,  Cecil  County;  Brightseat,  Brooks  estate 
near  Seat  Pleasant,  Friendly,  1  mile  west  of  Friendly,  McNeys  Corners, 
Prince  George's  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  New  Jersey  Geological  Sur- 
vey, U.  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Wenonah  sand,  New 
Jersev.  Blade  Creek  Formation.  North  and  South  Carolina.  Eutaw 
Formation  (Tombigbee  sand  member).  Exogyra  ponderosa  zone,  Mor- 
toniceras  subzone,  Bluflftown,  Georgia.  Ripley  Formation.  Exogyra  pon- 
derosa zone,  Georgia ;  Barbour  County,  Alabama.    Exogyra  costata  zone. 
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Georgia;  Eufaula,  Alabama;  Union  and  Tippah  counties,  Mississippi. 
Extremis  top  of  zone,  Pataula  Creek,  Georgia;  Chattahoochee  River,  Ala- 
bama. 

Caiidum  spillmaxi  Conrad 

Cardium  ( Lwvicardium )  spillmani  Conrad,  1858,  Jour.  Acad.  Nat.  ScL,  Phila., 

2d  ser.,  voL  iii,  p.  328,  pi.  xxxlv,  fig.  3. 
Cardium  (Liocardium)  spillmani  Meek.  1864,  Check  List  Inv.  Fossils  N.  A., 

Cret.  and  Jur..  p.  13. 
Cardium  ( Protocardium )  perelongatum  Whitfield,   1885,  Mon.  V.  S.  GeoL 

Survey,  vol.  ix,  p.  136,  pi.  xx,  figs.  20-22;  pi.  xxi,  figs.  4,  5. 
Pachycardium  hurlingtonense  Whitfield,  1885,  Ibidem,  p.  138,  pi.  xxi,  figs.  6,  7. 
Cardium  (Lwvicardium)  perelongatum  Johnson,  1905,  Proc.  Acad.  Nat.  Sci., 

Phila.,  p.  15. 
Cardium  (Lcevicardium)  burlingtonenae  Johnson,  1905,  Ibidem,  p.  15. 
Cardium  (Lwvicardium)  spillmani  Johnson,  1905,  Ibidem,  p.  15. 
Cardium  spillmani  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  583,  pi.  Ixiv,  figs.  9-11. 

Description, — "  Oblong  or  profoundly  elevated,  inequilateral,  pro- 
foundly ventricose :  umbo  and  summit  elevated  ;  beaks  nearly  contiguous ; 
surfare  with  distant  irregular  grooves  on  the  anterior  side,  and  three  to 
five  radiating  slightly  impressed  furrows  on  the  umbonal  slope." — Conrad, 
ISoS. 

Tijpe  Locality, — Owl  Creek,  Tippah  County.  Mississippi. 

•'  The  dimensions  of  a  nearly  perfect  internal  cast  are :  Height  87  mm., 
width  r»5  mm.,  thickness  60  mm.  Shell  more  or  less  narrowlv  sul>ovate  in 
lateral  view,  and  cordate  in  end  view.  Hinge  line  rather  short,  arched, 
extending  further  downward  in  front  than  behind ;  anterior  margin  con- 
vex, the  curvature  l>ecoming  greater  below;  basal  margin  regularh 
roundeil ;  posterior  margin  longer  and  straighter  than  the  anterior,  usu- 
ally slightly  convex,  sometimes  .nraight  or  slightly  sinuate  in  the  casts  a 
little  alK)ve  the  middle.  Beaks  situated  back  of  the  middle  of  the  hinge 
line,  strongly  elevated  above  it  in  the  casts,  jx>inted.  incurve<l,  and  dis- 
tinctly curved  forward.  Umbones  prominent,  the  most  prominent  portion 
of  the  shell  l)eing  in  an  oblique  line  from  the  beaks  to  the  postero-basal 
mari:in,  this  umbonal  prominence  l)eing  not  at  all  angular.  The  posterior 
slo]»i'  murh  more  abrupt  than  the  anterior,  its  surface  conspicuously 
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impressed  above  the  middle  of  the  shell  about  half-way  between  the 
top  of  the  umbonal  prominence  and  the  posterior  cardinal  extremity. 
Muscular  impressions  large,  the  anterior  ones  deeply  impressed,  the  pos- 
terior ones  scarcely  or  not  at  all  differentiated  from  the  surface  of  the  casts. 
The  left  valve  with  two  strong  cardinal  teeth  beneath  the  beak  with  a  pit 
between,  right  valve  with  a  single  cardinal  tooth;  anterior  lateral  teeth 
more  remote  from  the  cardinal  teeth  than  the  posterior  ones,  and  also 
apparently  much  stronger.  Inner  free  margin  of  the  valves  crenate  along 
the  posterior  margin,  smooth  along  the  basal  and  anterior  margins.  Sur- 
face of  the  shell  marked  by  radiating  ribs  upon  the  posterior  slope,  which 
in  the  internal  casts  at  least,  continue  only  from  the  margin  up  to  the 
umbonal  prominence;  central  and  anterior  portions  of  the  shell  marked 
by  concentric  lines  of  growth  only.  Both  of  the  species  described  by  Whit- 
field from  New  Jersey  as  Cardium  perelongatum  and  Pachycardium  bur- 
lingtonense,  are  certainly  internal  casts  of  the  shell  described  by  Conrad 
from  Mississippi  as  Cardium  spillmani,  the  example  to  which  the  last  two 
names  was  applied  being  an  exceptionally  broad  specimen.  The  species 
is  for  the  most  part  restricted  to  the  Navesink  marl,  where  it  attains  its 
maximum  size.  The  speinmens  which  have  been  rarely  noticed  in  the 
Merchantville  clay  are  usually  small,  although  Whitfield's  P.  burling- 
tonense  is  a  very  large  example.'' — Weller,  1907. 

The  species  is  represented  in  Maryland  merely  by  imperfect  casts,  one 
of  which  must  have  been,  when  perfect,  fully  115  mm.  in  altitude. 

Occurrence. — Matawan  Formation.  Post  105,  Chesapeake  and  Dela- 
ware Canal,  Delaware.  Monmouth  Formation.  Bohemia  Mills,  Great 
Bohemia  Creek,  1  mile  southeast  of  Bohemia  Mills,  right  bank  of  Bohemia 
Creek  between  Scotchman's  Creek  and  Bohemia  Ferry  Bridge,  Cecil 
County,  Maryland. 

Collections. — Mar^'land  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outride  Distribution. — Matawan  Formation.    Merchantville  clay  marl, 

New  Jersey.    Monmouth  Formation.    Navesink  marl,  New  Jersey.  Black 

Creek   Formation.     North   and    South    Carolina.     Peedee   Formation. 

North  and  South  Carolina.      Eutaiv  Formation  (Tombigbee  sand  mcm- 
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ber).  Exogyra  pondcrosa  zone,  Morioniceras  subzone,  Blufftown,  Geor- 
gia :  Prentiss  County,  Mississippi.  Ripley  Formation,  Exor/yra  costata 
zone,  Georgia;  Eufaula,  Alabama;  Lee,  Union  and  Tippah  counties,  Mis- 
sissippi. Extreme  top  of  zone,  Pataula  Creek,  Georgia.  Sehna  Forma- 
tion. Exoyyra  costata  zone,  Wilcox  County,  Alabama;  east-central  Mis- 
sissippi. 

Cabdium  dumosum  Conrad 

Cardium  fCriocardium)  dumosum  Conrad,  1870,  Am.  Jour.  Conch.,  voL  vi, 

p.  75. 
Cardium  (Criocardium)  dumosum  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey, 

VOL  ix,  p.  133,  pi.  zx.  figs.  9  and  ?  13  (not  figs.  10-12). 
Cardium  dumosum  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  15. 
Cardium  dumosum  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv. 

p.  590,  pL  Ixv,  figs.  7-10. 

Description. — "Cordate  equilateral,  ventricose;  umbo  broad:  summit 
very  ) prominent;  ril)s  very  numerous,  small,  closely  arranged,  convex; 
interstices  furnished  with  numerous  long  slender  spines ;  posterior  mar- 
gin suijtruncated  or  slightly  convex :  height  1  J  inch ;  length  the  same." — 
Conrad,  18:0. 

Type  Locality. — Haddonfield,  New  Jersey. 

I'he  spinuse  cardiums,  C.  kiimmeli  Weller,  C.  dumosum  Conrad  and 
C.  tenuistriatum  Whitfield,  are  represented  in  Maryland  merely  bv  casts  of 
th(,*  interior  or  fragments  of  casts  of  the  exterior.  Weller  has  admirably 
differentiated  the  three  species  from  material  in  a  better  state  of  preserva- 
tion than  any  available  from  Maryland,  and  his  diagnoses  have  been 
quoted  at  considerable  length. 

*' The  dimensions  of  a  large  individual  are:  Height  18  mm.,  width 
\H  mm.,  convexity  of  one  valve  0  mm.  Shell  subcircular  in  outline,  but 
sliirhtlv  inequilateral,  moderately  convex.  Beaks  situated  at  about  the 
middle  of  the  hinge  line,  rather  small  and  incurve<l :  umbones  prominent, 
the  anterior  and  j)Osterior  cardinal  slopes  about  equally  steep :  shell  slightly 
compressed  at  both  cardinal  extremities.  Surface  of  the  shell  marked 
with  about  fifty- four  rounded  radiating  costa?,  with  interspaces  of  al)out 
cfjual  width :  from  the  bottom  of  every  third  interspace  on  the  central 
portion  of  the  shell  there  arises  a  row  of  laterally  flattened  spines  1  to 
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2  mm.  in  length,  their  distance  apart  being  about  eqiial  to  the  space 
occupied  by  two  eostse;  the  two  intervening  interspaces  are  occupied  by 
rows  of  much  smaller  tubercles  a  little  compressed  laterally,  situated  at 
intervals  about  one-third  the  distance  between  the  spines  in  each  row. 
On  the  anterior  and  posterior  slopes  of  the  shell  several  rows  of  spines 
alternate  with  single  rows  of  tubercles.  The  longest  spines  occur  upon  the 
posterior  cardinal  slope." — Weller,  li)OT. 

The  species  is  represented  in  Maryland  chiefly  by  casts  of  the  interior, 
although  a  few  fragments  of  the  exterior  surface  have  been  preserved 
both  in  the  form  of  casts  and  of  the  original  shell.  The  casts  are  isloated 
from  those  of  C.  kilmmeU  and  (7.  tenuisiriatum  Whitfield  bv  their  rela- 
lively  broader,  more  globose  and  much  more  nearly  equilateral  outline. 
It  is  l)y  far  the  most  abundant  of  the  three  species  within  the  area  under 
discussion. 

Occurrence. — Matawax  Formation.  ?  Post  105,  Chesapeake  and 
Delaware  Canal,  Delaware.  Monmouth  Formation.  Brightseat, 
Brooks  estate  near  Seat  Pleasant,  2  miles  southwest  of  Oxon  Hill,  Prince 
Georsre's  Countv,  ^larvland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  U.  S.  National  ^iluseum. 

Outside  Distribution. — Matawan  Formation.  Woodbury  clav,  Weno- 
nah  sand,  Xew  Jersey.  Monmouth  Formation.  Red  Bank  sand,  Xew 
Jersey.  Eutaw  Formation  (Tombigbee  sand  member).  Exogyra  pon- 
derosa  zone,  Prentiss  County,  ^lississippi.  Bipley  Formation.  Exogyra 
costata  zone.  Union  and  Tippah  counties,  Mississippi. 

Cardium  tenuistriatum   (Whitfield)  Weller 

Cardium  eufalensis  Whitfield.  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  132, 

pi.  XX,  flgs.  18,  19  (not  fig.  17).     (Not  C.  eufalensc  Conrad,  1860.) 
Cardium  (Criocardium)  dumosuvi  Whitfield,   1885,  Ibidem,  p.   133,   pi.  xx, 

flgs.  10-12  (not  figs.  9  and  ?  13).     (Not  C.  dumosum  Conrad,  1870.) 
Cardium  (Criocardium)  muUiradiatum  Whitfield,  1885,  Ibidem,  p.  135,  pi. 

xxi,  flgs.  1-3.     (Not  C.  muUiradiatum  Gabb,  1860.) 
Fragum  tenuistriatum  Whitfield,  1885,  Ibidem,  p.  139,  pi.  xx,  flgs.  15,  16. 
Cardium  tenuistriatum  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

iv,  p.  591,  pi.  Ixv,  flgs.  13-19. 
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Description. — "  Shell  below  a  medium  size,  irregularly  trapezoidal  or 
subtriangular  in  outline,  highly  ventricose  and  sharply  angular  along  the 
posterior  unilx>nal  ridge,  with  a  nearly  vertical  postero-cardinal  slope. 
Beaks  large,  prominent  and  attenuated,  projecting  considerably  above  the 
hinge  line.  Anterior  side  of  the  shell  short  and  regularly  rounded ;  pos- 
terior vertically  truncate  and  the  basal  line  oblique,  being  prolonged 
below  toward  the  posterior  umbonal  angle.  Surface  marked,  on  the  body 
of  tlie  shell  at  least,  by  very  fine,  semi-obsolete,  radiating  striae,  the  pos- 
terior cardinal  slope  not  showing  evidences  of  striations  on  the  cast,  the 
only  condition  under  wliich  it  has  been  observed.  Hinge  features 
unknown. 

"  The  shell  has  all  the  generic  features  of  the  genus  Fragum,  as  far  as 
can  be  determined  from  the  external  form,  while  the  striations  of  the  sur- 
face are  much  finer  than  is  usually  the  case ;  but  no  ornamentation  can 
be  detected  on  the  striations,  and  the  features  of  the  hinge  are  not  visible. 
It  is  the  only  form  of  similar  character  yet  known  to  me  in  the  formations 
of  the  state."— Wliitfield,  1885. 

Type  Locality. — Marll)orough,  New  Jersey. 

"The  dimensions  of  an  internal  cast  are:  Height  44  mm.,  width 
«3T  mm.,  thickness  35  mm.  Large  examples  sometimes  attain  a  height  of 
over  60  mm.  Shell  irregularly  subovate  in  lateral  view  and  cordate  in 
end  view.  Hinge  line  arcuate;  anterior  and  basal  margins,  from  the 
extremity  of  the  hinge  line  to  the  middle  of  the  basal  margin,  describing 
a  nearly  regular,  arcuate  curve;  postero-basal  margin  curving  more 
sharply  around  the  postero-basal  extremity  of  the  shell  into  the  posterior 
margin :  posterior  margin  much  straighter  than  the  anterior,  usually 
gently  convex  but  sometimes  nearly  or  quite  straight.  Beaks  situated  at 
about  the  middle  of  the  hinge  line,  rather  prominent,  elevated,  pointed 
and  incurved,  considerably  more  prominent  in  the  casts  than  in  the  speci- 
mens with  the  shell  preserved.  \'alves  gibbous,  most  prominent,  but  not 
angular,  along  a  line  from  the  beaks  to  the  postero-basal  extremity,  the 
posterior  slope  more  abrupt  than  the  anterior.  Muscular  imi)ressi<)iis 
rather  large,  the  |>o?terior  one  scarcely  impressed  and  often  scanvly  dis- 
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tinguishable  upon  the  casts;  the  anterior  ones  more  strongly  impressed. 
Each  valve  with  a  strong,  somewhat  curved  cardinal  tooth  beneath  the 
beak,  with  a  pit  for  the  reception  of  the  tooth  of  the  opposite  valve ;  in  each 
valve  is  a  single  anterior  and  posterior,  rather  strong,  lateral  tooth,  some- 
what remote  but  nearly  equidistant  from  the  cardinal  tooth.  The  inner 
free  margin  of  the  valves  is  crenate.  Externally  the  shell  is  marked  by 
flat,  radiating  costaj  wider  than  the  interspaces ;  from  the  interspaces  rise 
rows  of  laterally  compressed  spinules  or  tubercles  which  are  longer  and 
stronger  upon  the  anterior  and  posterior  slopes  towards  the  hinge  extrem- 
ities; on  the  central  portion  of  the  shell  each  third  row  of  processes  is 
more  conspicuous  than  the  two  intervening  rows,  the  spines  being  longer 
and  larger,  one  of  them  occupying  the  space  of  two  or  three  of  the  smaller 
ones  of  the  intervening  rows,  the  smaller  ones  sometimes  being  scarcely 
more  than  tubercles  but  little  elevated  above  the  surface  of  the  ribs  of  the 
shell ;  upon  the  anterior  and  posterior  slopes  of  the  shell  the  rows  of  larger 
and  smaller  spines  alternate,  there  being  but  a  single  row  of  smaller  spines 
between  the  larger  ones. 

"  This  species  is  by  far  the  commonest  and  most  widely  distributed 
Cardium  in  the  Cretaceous  faunas  of  Xew  Jersey.  It  exhibits  considerable 
variation,  especially  in  the  straightness  of  the  posterior  margin  of  the 
shell  and  in  the  prominence  of  the  postero-basal  extremity,  but  the  casts 
can  almost  always  be  easily  recognized  by  the  strong  convexity  or  gib- 
bosity of  the  valves,  and  the  abrupt  posterior  slope  as  compared  with  the 
anterior.  The  surface  markings  of  the  shell  most  closely  resemble  those 
of  C,  dumosum,  but  the  radiating  costoe  are  comparatively  broader  and 
flatter  with  narrower  interspaces,  and  consequently  the  spines  upon  the 
surface  are  more  compressed  laterally.  C,  dumosum  is  also  more  nearly 
equilateral,  with  less  convex  valves  than  this  species,  and  does  not  attain 
so  large  a  size. 

"  It  has  been  a  matter  of  much  difficulty  to  determine  to  what  species 
this  common  shell  should  be  referred.  Previous  to  the  publication  of 
Whitfield's  monograph  it  seems  usually  to  have  been  referred  to  C.  multi- 
radiaium,  or  to  C,  eufalense,    Whitfield  has  apparently  illustrated  dif- 
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ferent  individual  internal  easts  of  the  speeies  under  four  different  spe- 
cific heads.  His  figures  18  and  19  of  C,  eufalense  represent  a  more 
than  usually  gibbous  cast  of  this  species,  the  true  C  eufalense  being 
a  fundamentally  different  shell  without  the  spines  rising  from  the  inter- 
spaces between  the  ribs,  and  consequently  not  even  a  memljer  of  the  sub- 
genus Criocardium.  Whitfield's  figures  10  and  11  of  C,  dumosiim  repre- 
sent a  more  than  usually  rounded  form  of  the  species  under  discussion, 
the  specimen  is  larger,  more  convex  and  has  a  steeper  posterior  slope  than 
the  true  C,  dumosum.  Figure  12  of  the  same  author,  an  enlargement  to 
illustrate  the  surface  characters  of  C  dumosum,  also  proves,  upon  exami- 
nation of  the  specimen,  to  be  taken  from  a  member  of  the  species  under 
consideration;  the  illustration  is  not  an  accurate  representation  of  the 
characters  of  the  specimen,  the  costae  being  too  narrow,  the  interspaces 
too  wide,  and  the  spines  not  enough  compressed  laterally.  The  internal 
cast  used  by  Whitfield  as  the  original  for  his  figures  1  and  2  of  C.  multi- 
radiatum,  seems  to  be  a  member  of  this  species  also;  a  specimen  in  the 
recent  collections  of  the  Survey  from  the  Navesink  marl  near  Crawfords 
Corner  agrees  almost  exactly  with  this  illustration,  and  it  is  undoubtedly 
a  member  of  the  species  under  discussion.  The  enlarged  illustration, 
figure  3,  given  to  represent  the  surface  characters  of  this  same  species,  is 
much  overdrawn,  the  original  mould  from  which  the  gutta-percha  impres- 
sion was  taken  being  altogether  too  imperfect  to  show  to  what  species  it 
belongs."— Weller,  190T. 

The  casts  of  C,  tenuistriatum  Whitfield  are  readily  separable  from  those 
of  C.  dumosum  Conrad  by  the  much  higher  relative  altitude  and  the  trun- 
cated posterior  margin.  The  resemblance  to  the  cast^  of  ('.  k-ummeli 
Weller  is  much  closer,  but  the  umbones  are  somewhat  less  elevated  and 
less  acute  and  the  anterior  adductor  muscle  scar  much  less  prominent. 

Occurrence. — Matawax  Formation.  Park  Point,  and  ?  Ulmstead 
Point,  Anne  Arundel  County.  Monmouth  Formation.  ?  Jones  farm, 
Burklow^s  Creek,  Cecil  Countv. 

Collections, — ]klaryland  Geological  Survey,  Columbia  Univerisity,  Xew 
Jersey  Geological  Survey. 
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Outside  Distribuiion. — Maiairan  Vormaixon,.  Mcrchantville  clay  marl, 
Marshalltown  clay  marl,  Wenonah  sand,  Xew  Jersey.  Monmouth  Forma- 
Hon,    Xavesink  marl,  Xew  Jersev. 

Cardium  KiJMMELi  Waller 

Cardium  kiimmeli  Weller,  1907,  GeoL  Survey  of  New  Jersey,  PaL,  vol.  iv, 
p.  585,  pL  Ixvi,  figs.  1-3. 

Description, — "The  dimensions  of  a  rather  small  internal  cast  of  a 
right  valve  are:  Height  45  mm.,  width  34  mm.,  convexity  17.5  mm. 
Large  individuals  sometimes  attain  a  height  of  70  mm.  or  more.  Shell 
subovate  in  lateral  view,  cordate  in  end  view.  Beaks  of  the  internal  casts 
greatly  elevated  above  the  hinge  line,  pointed  and  incurved.  Hinge  line 
arcuate;  anterior  margin  regularly  rounded  from  the  extremity  of  the 
hinge  line  to  the  middle  of  the  basal  margin ;  postero-basal  margin  a  little 
more  sharply  rounded;  posterior  margin  convex,  a  little  straighter  than 
the  anterior.  Valves  strongly  convex  or  gibbous,  most  prominent,  but 
not  at  all  angular,  along  an  oblique  line  from  the  beaks  to  the  postero- 
basal extremity,  the  posterior  slope  more  abrupt  than  the  anterior.  Mus- 
cular impressions  large,  the  anterior  ones  deeply  impressed  above,  the  pos- 
terior one  scarcely  differentiated  from  the  general  surface  of  the  casts. 
Hinge  characters  not  seen.  Inner  free  margins  of  the  valves  apparently 
not  crenate.  Shell  substance  thick,  rugose  externally.  The  surface  mark- 
ings consist  of  strongly  elevated,  rounded,  radiating  costai,  narrower  than 
the  interspaces;  on  a  specimen  about  55  mm.  in  length  the  distance 
between  these  ribs  from  center  to  center  at  the  middle  portion  of  the  shell 
margin  is  about  2  mm.  or  a  little  less.  Each  third  interspace  is  occupied 
by  a  row  of  strong  and  thick  spines  rising  1  or  2  mm.  above  the  tops  of  the 
costas  when  complete,  subcircular  in  cross-section,  their  bases  occupying 
the  entire  width  of  the  furrow,  the  space  between  successive  spines  being 
about  equal  to  the  thickness  of  the  spines  themselves ;  in  some  cases  the 
bases  of  the  spines  are  thickened  longitudinally  so  that  they  occupy  essen- 
tially the  entire  furrow,  in  which  case  the  two  l)ounding  costa*  with  the 
row  of  spines  rising  from  the  intervening  furrow  appear  to  form  alto- 
gether one  broad  rib  supporting  a  row  of  strong  spines.    The  two  furrows 
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intervening  between  the  rows  of  strong  spines  are  each  occupied  by  a  row 
of  very  much  smaller,  laterally  compressed  spines  whose  bases  are  more 
or  less  connected. 

"There  is  considerable  variation  shown  in  the  surface  markings  of 
different  individuals  of  this  species,  and  the  extremes  might  be  taken  as 
the  representatives  of  distinct  species  or  even  of  distinct  subgenera.  In 
its  typical  form,  as  seen  in  the  Tinton  beds,  the  species  exhibits  clearly  the 
characteristics  of  the  subgenus  Criocardium,  the  rows  of  spines  rising 
from  the  interspaces  l^etwen  the  radiating  costaj  of  the  shell.  In  some 
specimens  the  bases  of  the  larger  spines  or  nodes  are  confluent  and  appear 
to  entirely  fill  the  interspace  occupied  by  them,  so  that  the  two  bounding 
costae  with  the  row  of  spines  together  seem  to  constitute  a  single  broad  rib 
crowned  with  a  row  of  strong  nodes.  At  the  same  time  the  rows  of  secon- 
dary nodes  are  sometimes  confluent  at  their  bases  and  form  a  continuous 
secondary  rib,  perhaps  nodose  on  top,  and  about  equaling  in  height  and 
size  the  primary  costap,  so  that  there  seem  to  be  three  costae  of  nearly  equal 
size  in  the  broad  interspace  between  the  rows  of  large  nodes  and  their 
included  bounding  costa*.  In  the  extreme  development  of  the  rows  of 
secondary  nodes  their  bases  are  confluent  and  they  increase  in  size  and 
height  so  as  to  occupy  the  whole  of  the  interspaces,  obliterating  entirely 
the  primary  costae,  so  that  the  surface  of  the  shell  is  apparently  marked  by 
radiating  rows  of  tubercles  which  apparently  do  not  rise  from  interspaces 
between  costae,  but  directly  from  the  surface,  each  third  row  being  much 
larger  and  stronger  than  the  two  intervening  ones. 

"  It  is  possible  that  larger  collections  of  more  perfectly  preserved 
material  than  is  now  available  would  show  that  more  than  one  species  has 
been  included  under  this  head,  but  so  far  as  can  be  determined  from 
present  collections,  all  these  forms  seem  to  run  together.  The  typical 
form  of  the  species,  however,  is  that  in  which  the  nodes  rise  distinctly  from 
the  interspaces,  showing  the  characters  clearly  of  the  subgenus  Crio- 
cardium, and  which  has  been  recognized  only  in  the  Tinton  beds. 

"  In  its  somewhat  elongate  and  slender  form,  the  species  in  the  form 
of  internal  casts  somewhat  resembles  the  casts  of  C,  spillmani  and  they 
have  sometimes  been  so  identified.     It  does  not  grow  so  large  as  that 
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species,  however,  it  lacks  the  radiating  ribs  usually  impressed  upon  the 
posterior  slope  of  (7.  perelongatum,  and  the  anterior  muscular  scar  is  not 
80  low  in  position. 

"  In  the  collections  of  the  National  Museum  at  Washington  this  species 
is  represented  by  numerous  examples  from  the  South,  which  have  usually 
been  referred  to  C,  dumosum.  These  southern  specimens  are  perfectly  pre- 
served shells  which  are  smaller  than  the  usual  examples  from  the  Tinton 
beds  in  New  Jersey,  but  their  surface  markings  are  identical  with  those 
of  the  type  specimen.  The  species  differs  from  C.  dumosum  in  its  more 
elongate  form  and  in  the  much  coarser  surface  markings.  C.  tippana  is 
another  allied  form  in  which  the  surface  markings  are  fully  as  coarse  as  in 
C.  kiimmeli,  but  there  is  only  a  single  row  of  smaller  tubercles  between 
the  larger  ones  in  that  species,  instead  of  two  as  in  C.  kummeli" — 
Weller,  1907. 

Type  Locality. — Beers  Hill  Cut,  New  Jersey. 

The  casts  of  C.  kummeli  are  characterized  by  higher,  more  acute 
umbones  than  those  of  either  C.  dumosum  or  C.  ienuistriatum.  It  is 
further  differentiated  from  C  dumosum  by  the  relatively  higher  altitude, 
the  less  equilateral  outline  and  the  more  prominent  anterior  adductor 
muscle  scar. 

Occurrence, — Matawan  Formation.  Camp  Fox,  Post  236,  Post  218, 
Camp  U  &  I,  Post  196,  one-eighth  of  a  mile  west  of  Summit  Bridge, 
Chesapeake  and  Delaware  Canal,  Delaware ;  1  mile  west  of  Chesterfield, 
Anne  Arundel  County,  Maryland.  Monmouth  Formation.  Two  miles 
west  of  Delaware  City,  on  John  Higgins  farm,  Delaware;  Brooks  estate 
near  Seat  Pleasant,  1  mile  west  of  Friendly,  Prince  George's  County, 
Maryland. 

Collections. — Maryland  Geological  Survey,  New  Jersey  Geological  Sur- 
vey, U.  S.  National  Museum. 

Outside  Distribution. — Monmouth  Formation.  Navesink  marl,  Tinton 
bods.  New  Jersey.  Eipley  Formation.  Exogyra  costata  zone,  Eufaula, 
Alabama;  Quitman,  Union  and  Tippah  counties,  Mississippi.  Extreme 
top  of  zone,  Pataula  Creek,  Georgia ;  Barbour  and  Henry  counties,  Ala- 
bama. 


^ 
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Superfamily  VENERACEA 
Family  VENERIDAE 

Genus  DOSINIA  Scopoli 
[Introd.  ad  Hist.  Nat.  1777.  p.  399] 

Type. — Dosinia  africanu  Hanley. 

"  Animal  with  a  large  arcuate  foot  and  closely  united  siphons.  Com- 
plete dental  formula  (the  posterior  right  cardinal,  being  extremely  thin, 

is  often  broken  off,  eroded,  or  obsolete)  ^'  0101010.010       r^^i^  ^j^-^j^ 

B.  1010101.101 

middle  cardinals  are  often  bifid  or  excavated.  Valves  sul)orbicular,  gen- 
erally compressed,  with  a  long  and  strong  ligament  seated  in  a  groove  and 
enfolding  a  heavy  resilium,  lunule  small,  impressed ;  escutcheon  narrow, 
nearly  linear  or  absent;  hinge  plate  broad  and  thick,  valve  margins 
smooth ;  pallial  sinus  rather  long  and  usually  acute,  anterior  lateral  teeth 
nearly  obsolete  and  usually  simple;  sculpture  usually  of  elegantly  con- 
centric grooves  and  interspaces,  sometimes  raised  into  lamellae  at  the 
borders  of  the  lunule  and  escutcheon,  crossed  rarely  with  weak  radial 
threads;  coloration  of  the  recent  s^K^cies  rarely  disposed  in  patterns  and 
usually  pale,  many  species  being  white.  The  periostracum  is  usually  thin 
and  polished."— Ball,  IJ^OS.' 

The  genus  was  initiated  in  the  Cretaceous  but  not  very  well  represented. 
The  rather  large  and  rotund  shells  are,  however,  very  much  in  evidence  in 
the  Tertiary  and  Recent  faunas.  The  Recent  species  number  about  one 
hundred,  and  have  an  almost  universal  distribution  in  the  temperate  and 
warmer  waters. 

Dosinia  obliqcata  Conrad 

Dosinia  ohliquata  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  voL  iv, 

p.  278.  pi.  xlvi,  fig.  2. 
Dosinia  ohliquata  Meek,  1864,  Check  List  Inv.  Fossils  N.  A.,  Cret.  and  Jur., 

p.  13. 

Description. — "  Lentiform,  very  oblique;  beaks  almost  terminal; 
minute,  concentric,  regular,  closely  arranged,  impressed  lines  on  tlie 
anterior  side." — Conrad,  18(>0. 

Et>Tnology:    Dosin,  a  Sengalese  name  used  by  Adanson  as  a  specific  name. 
» Trans.  Wagner  Free  Inst.  Sci..  Phila..  vol.  iii.  pt.  vi.  p.  1227. 
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Type  Locality. — Owl  Creek,  Tippah  County,  Mississippi. 

Conrad's  figure  somewhat  belies  his  description.  The  shell  is  rather 
small  and  thin,  subcircular  and  feebly  convex;  the  umbones  are  rather 
gibbous  for  the  genus,  the  apices  acute  and  prosogyrate,  rising  above  the 
dorsal  margin  and  approximately  central,  not  terminal  in  position.  The 
area  of  maximum  inflation  extends  obliquely  backward  from  the  umbones 
to  the  posterior  ventral  margin  widening  toward  the  base,  thus  giving 
to  the  shell  the  characteristically  oblique  aspect  which  inspired  the  name. 
The  anterior  end  is  broadly  and  symmetrically  rounded,  the  posterior 
obscurely  truncated,  the  base  line  arcuate.  The  external  surface  is  sculp- 
tured with  very  fine,  overlapping  concentric  laminae,  most  sharp  and  most 
regular  in  th  eumbonal  region  and  along  the  anterior  margin.  The  char- 
acters of  the  interior  are  not  known. 

The  species  is  represented  in  Maryland  by  a  single  imperfect  valve. 

Occurrence. — Moxmouth  Formatiox.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George's  County. 

Collection. — Maryland  Geological  Survey. 

Outside  Distribution. — Ripley  Formation.  Exogyra  costata  zone, 
Tippah  County,  Mississippi. 

Genus  CYCLINA  Dcshayes 
[Traits  E14m.,  vol.  i,  1849.  p.  623] 

Type. —  Venus  sinensis  Gmelin  =  Venus  chinensis  Gmelin. 

"The  dental  formula  is   L-  ^^^^^l.P.    The  fourth,  or  posterior,  right 

K.  1010101 

cardinal  is  nearlv  obsolete:  the  one  in  front  of  it  and  the  anterior  left 
cardinal  are  bifid.  The  shell  is  suborbicular,  nearly  equilateral,  and 
plump;  the  ligament  uncovered  but  deep-set;  there  is  neither  a  defined 
lunule  nor  escutcheon,  the  sculpture  is  faint  and  chiefly  concentric,  feebly 
reticulated  by  radial  .stria\;  the  hinge  plate  is  broad,  the  inner  margins  of 
the  valves  crenulate,  the  pallial  sinus  moderate  in  size,  acutely  angular  in 
front,  and  obliquely  ascending.  There  is  no  trace  of  lateral  teeth ;  the 
periostracum  is  polished  and  translucent,  the  coloration  tinted,  without 

Etymology:  kvkXos,  circle. 


6'^iS  Systematic  Paleontology 

a  distinct  pattern.  The  typical  forms  are  denizens  of  China,  Japan,  and 
Korea.  The  two  American  forms  which  have  been  referred  to  this  genus 
by  Deshayes  are  discussed  under  the  head  of  Cyclinella,  and  are  probably 
allied  to  Mysia.  They  differ  conchologically  by  having  smooth  inner 
margins  to  the  valves,  a  defined  lunule,  no  trace  of  the  fourth  right  car- 
dinal tooth,  and  purely  concentric  sculpture.'' — Dall,  1903.* 

Cyclina  parva  n.  sp. 
Plate  XLI,  Figs.  5,  6 

Description. — Shell  porcellanous,  rather  heavy  for  its  small  size,  sub- 
circular  in  outline,  moderately  inflated,  the  maximum  convexity  above 
the  median  horizontal;  umbones  subcentral,  rather  prominent,  with  fine 
prosogyrate  apices  placed  a  little  in  front  of  the  median  vertical ;  lunule 
and  escutcheon  not  differentiated ;  dorsal  margins  obliquely  truncate,  the 
anterior  shorter  and  more  gently  sloping  than  the  posterior;  anterior 
extremity  broader  and  smoothly  rounded;  posterior  extremity  obscurely 
truncate ;  base  line  evenly  arcuate ;  external  surface  smooth,  excepting  for 
faint  concentric  striations  and  two  or  three  well  defined  resting  stages,  the 
striae  least  feeble  toward  the  lateral  and  ventral  margins,  but  absent  alto- 
gether in  the  immediate  vicinity  of  the  umbones ;  ligament  external,  opis- 
thodetic,  mounted  on  a  rather  short  and  slender  nymph ;  cardinals  three 
in  number  in  each  valve,  radiating  fan-like  from  beneath  th;*  uml)ones, 
the  anterior  cardinal  in  the  right  valve  thin,  laminar  and  somewhat  pro- 
duced, the  middle  cardinal  stouter,  widening  ventrally,  the  posterior 
obliquely  produced  and  asymmetrically  bifid;  anterior  and  medial  car- 
dinal of  the  left  valve  united  beneath  the  umbones,  the  anterior  slender, 
laminar,  elongated,  the  medial  shorter,  slightly  elongated  and  stouter,  the 
posterior  very  slender  and  not  very  much  produced ;  adductor  sears  rela- 
tively large,  narrow  but  elongated,  placed  well  up  near  the  extremities  of 
the  hinge  line;  pallial  sinus  distinct,  acutely  angulated  at  about  90°,  the 
breadth  and  depth  approximately  equal;  pallial  line  distant;  inner  ven- 
tral margins  simple. 

'  Trans.  Wagner  Free  Inst.  Scl.,  Phila.,  vol.  iii,  pt.  vi,  p.  1234. 
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Dimensions. — Altitude  3.7  mm.,  latitude  4  mm.,  semi-diameter  1.4  mm. 

Type  Locality. — Brooks  estate  near  Seat  Pleasant,  Prince  George's 
Countv. 

This  small  Venerid  is  quite  unique  in  the  molluscan  faunas  of  the 
East  Coast  Upper  Cretaceous. 

Occurrence. — Moxmoutu  Fokmatiox.  Brightseat,  Brooks  estate  near 
Seat  Pleasant.  Friendly,  McXeys  Comers,  Prince  George's  County. 

Collection. — Manland  Geological  Survey. 


Genus  MERETRIX  Lamarck 
[Prodrome  Xouv.  Class.  Coq.,  1799,  p.  85] 

Type. —  Venus  Meretrix  Linne. 

'*  Shell  trigonal,  plump,  ^ul^equi lateral,  thin,  smooth,  with  a  vernicose 
periostrac-um  and  a  {>eculiar  olivaceous  tone  of  coloration;  lunule  and 
escutcheon  not  distinctly  defined ;  cardinals  three  in  each  valve,  with  well- 
niarkefl  anterior  laterals:  the  middle  left  and  two  anterior  right  cardinals 
entire,  smooth,  the  others  grooved  or  bifid;  right  nymph  and  posterior 
left  cardinal  corrugated ;  dorsal  margins,  beyond  the  hinge  plate^  grooved 
to  receive  the  edge  of  the  opposite  valve:  internal  margins  smootii,  the 
pallial  line  with  a  shallow  arcuate  flexuosity  but  no  angular  sinus." — 
Ball,  1903.' 

The  genus  was  initiated  in  the  Cretaceous.  The  recent  species  are  most 
abundant  in  the  Pacific. 

Meretrix  cretacea  (Conrad)  Weller 

jEora  cretacea  Conrad,  1870.  Am.  Jour.  Conch.,  vol.  vi,  p.  72,  pi.  iil.  Eg.  8. 
JEora  cretacea     Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  Ix,  p.  167.  pi. 

xxiii,  figs.  16.  17. 
JEora  cretacea  Johnson.  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  16. 
Meretrix  cretacea  Weller,  1907,  Geol.  Survey  of  New  Jersey.  Pal.,  vol.  iv. 

p.  608,  pi.  Ixviii.  figs.  4-7. 


Etymology-:     The  specific  name  of  the  type. 

» Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  vi.  p.  1259. 
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Description, — "  Subtriangular,  subequilateral,  convex;  end  margins 
acutely  rounded ;  umbo  slightly  prominent ;  lunule  lanceolate,  slightly 
defined  by  an  impressed  line;  ventral  margin  rounded/' — Conrad,  1870. 

Type  Locality. — Haddonfield,  Xew  Jersey. 

"  Shell  below  medium  size,  the  dimensions  of  an  average  example  are : 
Height  16.5  mm.,  approximate  length  23  mm.,  convexity  of  one  valve 
5  mm.;  somewhat  triangularly  subelliptieal  in  outline.  Valves  moder- 
ately convex,  beaks  small,  situated  anterior  to  the  middle ;  antero-cardinal 
margin  concave ;  anterior  margin  rather  sharply  rounded  above,  curving 
more  gently  below  and  passing  without  interruption  into  the  broadly 
rounded  ventral  margin;  posterior  margin  rather  short,  obscurely  sub- 
trimcate;  post-cardinal  margin  long,  gently  convex,  meeting  the  antero- 
cardinal  margin  at  the  beak  in  an  angle  of  120°.  Postero-cardinal  mar- 
gin somewhat  inflected,  especially  towards  the  beak;  antero-cardinal 
margin  inflected  in  front  of  the  beak  to  form  a  shallow  lunule  of  moderate 
width.  Surface  of  shell  marked  by  more  or  less  irregular,  concentric 
lines  of  growth  only.  Hinge  of  the  left  valve  with  three  cardinal  teeth 
diverging  from  beneath  the  beak,  the  two  anterior  ones  of  about  equal 
length,  extending  directly  beneath  the  beak  with  a  triangular  pit  between 
them,  the  posterior  one  much  more  oblique  and  more  elongate.  In  front 
of  the  cardinal  teeth  is  a  single  low  lateral  beneath  the  lunule  and  parallel 
witli  the  shell  margin.  In  the  right  valve  there  are  two  divergent,  bifid 
cardinal  teeth  with  a  pit  beneath  the  lunule  for  the  reception  of  the  ante- 
rior lateral  tooth  of  the  oposite  valve." — Weller,  1907. 

The  only  evidence  of  the  former  presence  of  this  species  in  ^laryland 
and  Delaware  is  a  single  imperfect  cast  from  the  Chesapeake  and  Dela- 
ware Canal. 

Occurrence. — Matawax  Fohmatiox.  Summit  Bridge,  Chesapeake 
and  Delaware  Canal,  Delaware. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Woodburv  clav,  ^far- 
shalltown  clav  marl,  Xew  Jersev. 
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Genus  ANTIGONA  Schumacher^ 
[Essai,  1817,  pp.  51,  154] 

Type. — Aniujona  himcllaria  Schumacher. 

"Shell  smaller  and  more  trigonal,  less  rotund  than  Cytherea  s.  s. ;  the 
left  anterior  lateral  lamelliform  and  larger,  with  a  perceptible  socket  in 
the  right  valve;  the  posterior  right  cardinal  broad  and  deeply  bifid;  pal- 
lial  sinus  small,  triangular.'' — Dall,  1U03.' 

Subgenus  APHRODINA  Conrad 
[Am.  Jour.  Conch.,  vol.  iv,  1869,  p.  246] 

Type. — Mereirix  tippana  Conrad. 

"  Shell  rounded  or  suboval,  striated  or  sulcated  ;  hinge  in  the  left  valve 
with  three  diverging  cardinal  teeth,  the  anterior  tooth  as  thick  as  the 
middle  one  or  thicker,  and  a  straight,  compressed,  transversely  rugose 
lateral  tooth  })arallel  with  tlie  margin  of  the  shell  above  it;  pallial  sinus 
deep,  and  similar  to  that  in  Cnnjatis  Eoemer." — Conrad,  1808. 

"  Shell  concentrically  striated,  with  a  circumscribed  lunule,  l)ut  no 
defined  escutcheon;  inner  margins  smooth;  pallial  sinus  ample,  free, 
ascending,  rather  rounded  in  front;  hinge  with  three  cardinals  in  each 
valve,  the  right  posterior  cardinal  bifid ;  an  elongate  anterior  lateral  cor- 
rugated on  both  sides  and  received  into  a  corrugated  pit  in  the  right  valve ; 
nymphs  plain."— Dall,  11)03.' 

AxTiooxA  (Apiikodina)  TiPPAXA  Conrad 
Plate  XL,  Figs.  3,  4 

Meretrix  tippana  Conrad,  1858,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

iii,  p.  326,  pi.  xxxiv,  fig.  18. 
Dionc  tippana  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur., 

p.  13.. 


Etymology:   Antigone,  daughter  to  CEdipus. 

^Cytherea  Bolten.  1798,  (part)  Mus.  Boltenianum,  ed.  1,  p.  177:  1819,  ed.  il. 
p.  124.  Yenus  puerpera  Linnaeus.  Not  Cytherea  Fabrlcius  (Diptera),  1795, 
Lamarck,  1806,  nor  H.  and  A.  Adams,  1856. 

CaUista  Fischer,  1887,  Man.  de  Conch.,  p.  1084.  Venus  verrucosa  Linn6. 
Not  Callista  Morch,  1853. 

*  Trans.  Wagner  Free  Inst.  Sci.,  Phila..  vol.  iii,  pt.  vi,  p.  1273. 

« Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  vi,  p.  1272. 
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Aphrodina  tippana  Conrad,  1868,  Cook's  GeoL  of  New  Jersey,  p.  727. 
Aphrodina  tippana  Conrad,  1869,  Am.  Jour.  Conch.,  voL  iv,  p.  246,  pi.  zviii, 

fig.  5. 
Aphrodina  tippana  Whitfield,  1885,  Mon.  U.  S.  GeoL  Surrey,  vol.  ix,  p.  154, 

pi.  xxli,  figs.  6,  7. 
Aphrodina  tippana  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  16. 
Meretrix  tippana  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

607,  pi.  Ixviii,  figs.  1,  2  (ex  parte). 

Description. — "  Subtriangular,  obsoletely  striated  concentrically ;  ante- 
rior sides  slightly  compressed,  with  an  ascending  basal  margin,  extremity 
rather  acutely  rounded,  distant  from  the  apex ;  base  a  little  prominent  in 
the  middle,  subtruncated  on  either  side ;  posterior  end  but  slightly  more 
obtuse  than  the  anterior;  beaks  prominent." — Conrad,  1858. 

Type  Locality. — Owl  Creek,  Tippah  County,  Mississippi. 

Shell  rather  large  and  heavy,  ovate-trigonal  in  outline,  evenly  but 
strongly  inflated ;  lunule  narrow,  elongated,  defined  by  an  impressed  line ; 
area  behind  the  umbones  somewhat  flattened  but  escutcheon  not  differenti- 
ated ;  umbones  rather  prominent  by  reason  of  their  position  at  the  apex  of 
an  angle  of  a  little  more  than  90°  ;  umbones  evenly  rounded  but  not 
strongly  inflated,  the  apices  incurved,  prosogyrate,  slightly  anterior  in 
position ;  anterior  extremity  strongly  arcuate,  even  a  little  nasutc  in  front 
of  the  lunule ;  j)osterior  dorsal  margin  obliquely  arcuate,  the  lateral  mar- 
gin obscurely  truncate ;  ventral  margin  convex,  more  strongly  upcurved  in 
front  than  behind ;  external  surface  concentrically  striated  with  a  vigorous 
incremental  sculpture  which  becomes  increasingly  prominent  toward  the 
ventral  margin ;  ligament  external,  opisthodetic,  mounted  on  rather  a 
slender  nymph  which  extends  a  little  less  than  haJf-way  down  the  dorsal 
margin :  cardinals  three  in  number  in  each  valve,  the  anterior  cardinal  of 
the  right  valve  short  and  slender,  the  middle  cardinal  trigonal,  tlie  poste- 
rior laminar  and  elongated,  anterior  cardinal  of  the  left  valve  trigonal  and 
stouter  than  that  of  the  right,  the  middle  cardinal  rather  short  and  slender, 
the  posterior  clon^rated  parallel  to  the  nymph,  a  single  short  lateral  elon- 
gated parallel  to  the  lunular  margin  in  the  right  valve,  received  in  a  double 
socket  in  the  left;  muscle  impressions  distinct  but  not  conspicuous,  the 
anterior  semi-elliptical,  the  posterior  subcircular;  pallial  line  distinit,  the 
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sinus  linguiform  and  obliquely  ascending  almost  but  not  quite  to  the 
median  horizontal. 

Aphrodina  tippana  Conrad  is  one  of  the  most  widely  distributed  and 
most  characteristic  species  of  the  Exogyra  costafa  zone.  Weller  has  deter- 
mined some  casts  from  the  Matawan  of  New  Jersey  by  this  name,  but  they 
seem  to  show  at  least  a  subspecific  difference  in  the  shorter,  relatively 
higher  outline  and  the  less  produced,  more  broadly  rounded  posterior  end. 

Occurrence, — Moni^iouth  Formation.  Brightseat,  Prince  George's 
County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  U.  S.  National  Museum. 

Outside  Distribution, — Magothy  Formation.  New  Jersey.  Ripley 
Formation,  Exogyra  costata  zone,  Union,  Tippah  and  Alcorn  counties, 
Mississippi;  Georgia;  Eufaula,  Alabama.  Extreme  top  of  zone,  Chatta- 
hoochee River,  Georgia. 


Genu^  LEGUMEN  Conrad 
[Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol.  ill,  1858,  p.  325] 

Type. — Legumen  ellipticus  Conrad  =  L,  plunulatum  Conrad. 

"  Shell  equivalve,  very  inequilateral,  flattened ;  hinge  with  two  very 
slender  teeth  in  the  right  valve  under  the  beak,  and  one  posterior,  very 
oblique,  prominent,  lamelliform  tooth." — Conrad,  1858. 

Legumen  like  the  associated  Leptosolen  occurs  most  frequently  in  the 
form  of  casts,  but  it  is  readily  differentiated  from  the  latter  by  the  rela- 
tively greater  altitude,  the  ellipsoidal  rather  than  cylindrical  outline,  and 
particularly  by  the  absence  of  a  sulcus  across  the  umbones. 

The  genus,  though  quite  abundant  locally,  has  a  restricted  distribution 
within  the  Cretaceous. 

A.  Altitude  of  shell  not  more  than  half  the  latitude Legumen  planulatum 

B.  Altitude  of  shell  equal  to  or  greater  than  half  the  latitude 

Legumen  carolinense 


Etymology:    Legumen,  a  bean. 
45 
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Legumex  planulatum  Conrad 

Plate  XL,  Figs,  5-7 

Solemya  planulata  Conrad,  1853,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

ii,  p.  274.  pL  xxiv,  fig.  11. 
Legumen  ellipticus  Conrad,  1858,  Ibidem,  voL  ili,  p.  325,  pi.  xxxiv,  fig.  19. 
Legumen  appreasus  Conrad,  1858,  Ibidem,  p.  325. 
Legumen  appreasa  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  15. 
Legumen  elliptiea  Meek,    1864,  Ibidem. 
Legumen  planata  Meek,  1864,  Ibidem. 

Legumen  ellipticus  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 
Legumen  appressus  Conrad,  1868,  Ibidem. 

Legumen  planulatus  Gabb,  1876.  Proc.  Acad.  Nat.  Scl.,  Phila.,  p.  304. 
Legumen  planulatum  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p. 

184.  pi.  XXV,  figs.  3,  4. 
Legumen  appressum  Whitfield.  1885,  Ibidem,  p.  185,  pi.  xxv.  figs.  6-8. 
Legumen  ellipticum  Whitfield,  1885,  Ibidem,  p.  184,  pi.  xxv,  fig.  5. 
Legumen  planulatum  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  17. 
Legumen  appressum  Johnson,  1905,  Ibidem. 
Legumen  ellipticum  Johnson,  1905,  Ibidem. 
Legumen  planulatum  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

iv,  p.  612,  pi.  Ixix,  figs.  3-7. 

Description. — "  Elliptical,  compressed,  sides  flattened ;  end  margins 
rounded;  hinge  and  basal  margins  nearly  parallel." — Conrad,  1853. 

Type  Locality. — Monmouth  County,  Xew  Jersey. 

Shell  very  thin  and  porcellanous,  much  compressed,  transversely  ellip- 
soidal in  outline,  slightly  expanding  posteriorly ;  dorsal  and  ventral  mar- 
gins subparallel ;  posterior  extremity  strongly  arcuate,  anterior  end  of 
shell  slightly  constricted  directly  in  front  of  the  umhones;  the  lateral 
margin  evenly  and  strongly  convex;  lunule  and  escutcheon  not  defined; 
umbones  very  low  and  compressed  with  sharp  and  prosogyrate  apices 
placed  within  the  anterior  third;  external  surface  adorned  with  a  sharp 
incremental  sculpture,  almost  obsolete  in  the  umbonal  region  and  along 
the  extreme  dorsal  margin,  sharpest  and  most  regular  near  the  anterior 
ventral  margin ;  radial  sculpture  not  developed ;  ligament  sul)marginal, 
seated  on  a  nymph  not  quite  half  as  long  as  the  posterior  dorsal  margin ; 
cardinals  three  in  number  in  each  valve;  the  anterior  and  middle  cardinals 
of  tin?  right  valve  thin,  laminar  and  rather  short,  diverging  beneath  the 
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uinbones  at  rather  a  small  angle;  the  posterior  cardinal  also  thin  and 
laminar,  finely  bifid,  much  elongated  and  set  close  under  the  nymph  to 
which  it  is  approximately  parallel ;  anterior  cardinal  of  left  valve  thin  and 
laminar,  but  quite  prominent,  fitting  between  the  anterior  and  middle 
cardinals  of  the  right  valve ;  the  middle  and  posterior  cardinals  of  the  left 
valve  laminar  and  elongated,  the  posterior  more  produced  and  narrowly 
sulcate,  both  of  them  placed  far  back  under  the  dorsal  margin  and  diverg- 
ing from  one  another  and  from  the  ligament  nymph  at  a  very  small  angle 
in  order  that  they  may  receive  the  posterior  cardinal  of  the  right  valve ; 
muscle  impressions  small,  obscure;  pallial  line  running  close  to  the 
ventral  margin;  sinus  short,  broad,  acutely  angulated  at  its  anterior 
extremity. 

Occurrence, — Matawax  Formation.  Three-quarters  of  a  mile  south- 
west of  Ulmstead  Point,  Anne  Arundel  Countv.  Monmouth  Formation. 
Freeman's  Creek,  Kent  County ;  Brightseat,  Brooks  estate  near  Seat  Pleas- 
ant, Friendly,  McXeys  Corners,  2  miles  south  of  Oxon  Hill,  Prince 
George's  County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey,  \J,  S.  Xational  Museum. 

Outside  Distribution, — Matawan  Formation,  Merchantville  clay  marl, 
Woodbury  clay,  Wenonah  sand,  Xew  Jersey.  Monmouth  Formation, 
Xavesink  marl,  Bed  Bank  sand,  Xew  Jersey.  Black  Creek  Formation, 
Xorth  and  South  Carolina.  Eutaw  Formation  (Tombigbee  sand  mem- 
ber). Exogyra  ponderosa  zone,  Mortoniceras  su])zone,  Georgia.  Ripley 
Formation,  Exoyyra  ponderosa  zone,  Barbour  County,  Alabama.  Exo- 
gyra  costata  zone,  Schley  County,  Georgia;  Eufaula,  Alabama;  Union  and 
Tippah  counties,  Mississippi.  Extreme  top  of  zone,  Pataula  Creek, 
Georgia.  Selma  Formation,  Exogyra  costata  zone,  Wilcox  County,  Ala- 
bama ;  east-central  Mississippi. 

Leoumex  (WHolinexse   (Conrad) 

Baroda  carolinensis  Conrad,  1875,  Kerr's  Rept.  Geol.  Survey,  North  Caro- 
lina, Appendix,  pp.  8,  9,  pi.  ii,  fig.  10. 

Description, — '*  Sliell  oblong,  very  inequilateral,  convex,  with  a  few 
slightly  impressed  concentric  furrows:  posterior  cardinal  margin  long. 


686  Systematic  Paleontology 

straight,  oblique ;  margins  rounded ;  umbonal  slope  undefined  and  regu- 
larly convex  with  post-umbonal  slope.  This  is  the  first  species  found  in 
America,  and  represents  an  interesting  exclusively  Cretaceous  genus.  The 
hinge  fortunately  can  be  obtained  in  perfection  at  Snow  Hill.  The  genus 
is  common  to  the  Senonian  strata  in  America,  Europe  and  Southern 
India.''— Conrad,  1875. 

Type  Locality, — Snow  Hill,  North  Carolina. 

Ligament  external,  opisthodetic,  nymphs  elongated  and  produced  more 
than  half  the  length  of  the  dorsal  margin ;  cardinals  three  in  number  in 
right  valve,  two  in  left;  the  anterior  and  middle  cardinals  of  the  right 
valve  rather  short,  simple  and  not  very  heavy,  diverging  at  rather  a  small 
angle  from  beneath  the  umbones,  the  posterior  cardinal  laminar  obliquely 
elongated  and  placed  far  back  toward  the  nymph;  cardinals  of  the  left 
valve  two  in  number,  the  anterior  laminar,  the  posterior  shorter  but  rather 
stouter,  diverging  beneath  the  umbones  at  an  angle  of  about  25° ;  space 
between  the  anterior  cardinal  and  the  dorsal  margin  wider  than  that 
between  the  posterior  cardinal  and  the  nymph ;  muscle  impressions  rather 
large,  unequal,  the  anterior  elongated,  the  posterior  subcircular,  situated 
above  the  median  horizontal  near  the  extremities  of  the  hinge  plate ;  i)al- 
lial  sinus  broad,  moderately  deep,  horizontally  directed,  obtuse:  inner 
ventral  margins  simple. 

Occurrence. — Matawax  Formation.  Cassidy's  Landing,  Cecil 
County. 

Collections, — Marj'land  Geological  Survey,  U.  S.  National  Museum. 

Otitside  Distribution, — Black  Creek  Formation,  North  and  South 
Carolina.  Ripley  Formation,  Exogyra  pondrrosa  zone,  Barbour  County, 
Alabama. 

Genus  CYPRIMERIA  Conrad. 
[Proc.  Acad.  Nat.  Sci..  Phila..  1864,  p.  212] 

Type, — Cytherea  excavaia  Morton. 

I^entiform;  hinge  of  right  valve  broad,  with  a  bifid  oblique  cardinal 
tooth  under  the  apex,  and  two  oblique  acute  anterior  teeth,  with  an  int»r- 

Etymology:  Kiirpts.  Cypris,  a  surname  of  Venus  and  a  Lamarckian  genus 
of  bivalves. 


Maryland  Geological  Survey  687 

mediate  pit  for  the  reception  of  the  tooth  in  the  opposite  valve." — Conrad, 
1864. 

"  This  genus  is  characteristically  Cretaceous  and  has  a  suborbicular 
shell  feebly  concentrically  sculptured,  rather  heavy  and  moderately  convex, 
without  any  circumscribed  lunule  or  escutcheon,  the  ligament  external, 
but  set  in  a  depressed  area,  on  each  side  of  which  the  valves  rise  to  a 
rounded  dorsal  limit  but  without  becoming  keeled.    The  internal  margins 

of  the  valves  are  smooth.    The  hinee  formula  is  z;  ^^^^^^  .    The  first 

^  R.  010101 

anterior  left  cardinal  and  the  anterior  two  right  cardinals  are  entire,  the 
others  grooved  or  bifid.  There  is  no  trace  of  any  lateral  tooth.  The  pallial 
line  is  almost  simple ;  a  slight  flexuosity,  as  in  Circe,  alone  represents  the 
sinus.  It  is  obvious  that  the  animal  must  have  had  very  short  siphons,  if 
any,  and  cannot  have  been  closely  related  to  Dosinia,  as  supposed  by 
Stoliczka.''— Dall,  1903.* 

A.  Adult  shell  not  exceeding  45  mm.  in  altitude;   valves  compressed, 

squarely  truncate  posteriorly Cyprimeria  depresaa 

B.  Adult  shell  frequently  exceeding  45  mm.  in  altitude;  valves  more  or 

less  inflated,  rounded  posteriorly  or  obliquely  truncate. 

Cyprimeria  major 

Cyprimeria  depressa  Conrad 

Plate  XL,  Pigs.  8-10 

Dosinia  depressa  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol.  iv, 

p.  278,  pi.  xlvi,  fig.  6. 
Dosinia  depressa  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur.. 

p.  13. 
Cyprimeria  depressa  Conrad,   1875,   Kerr's   Rept.   Geol.   Survey   of   North 

Carolina,  Appendix,  p.  9. 
Cyprimeria  depressa  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  308. 
Cyprimeria  depressa  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  156, 

pi.  xxii,  figs.  11,  12.      (Synonymy  excluded.) 
Cyprimeria  depressa  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  16. 

Description, — *^  Longitudinally  suboval,  convex-depressed,  inequi- 
lateral :  dorsal  margin  somewhat  arcuated,  subangular  at  tlie  posterior 
extremity ;  umbo  flattened ;  beak  not  prominent ;  disk  smooth  or  with  a 
few  distant  furrows;  umbo  minutely  and  elegantly  striated  concentrically; 
length  considerably  more  than  the  height.' ' — Conrad,  18()0. 

» Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  vi,  p.  1282. 
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Type  Locality, — Eufaula,  Alabama. 

Shell  rather  small  and  thin  for  the  genus,  transversely  ovate  in  outline, 
conspicuously  compressed;  lunule  and  escutcheon  not  differentiated; 
umbones  small,  flattened,  anterior,  the  apices  acute,  prosogyrate  and  pro- 
jecting slightly  beyond  the  dorsal  margin;  umbonal  angle  not  far  from 
140°  ;  anterior  dorsal  slope  less  gentle,  more  uniform,  and  less  produced 
than  the  posterior,  merging  gradually  into  the  anterior  lateral  margin ; 
posterior  dorsal  margin  produced  more  or  less  gibbous,  very  thin  and  sharp 
by  reason  of  the  bevelling  along  its  inner  surface ;  posterior  lateral  margin 
vertically  truncate ;  base  line  obliquely  arcuate,  much  more  strongly  so  in 
front  than  behind;  external  surface  striated  with  a  modified  incremental 
sculpture  which  is  sharp  and  regular  in  the  immediate  vicinity  of  the 
imibones,  but  which  becomes  less  sharp  and  less  regular  away  from  them; 
resting  stages  increasingly  numerous  toward  the  base  line;  ligament  sub- 
marginal,  opisthodetic ;  cardinals  three  in  number  in  each  valve,  radiating 
fan-like  from  beneath  the  umbones ;  anterior  cardinal  of  right  valve  sharp, 
elevated,  laminar,  the  middle  cardinal  broad,  low,  asymmetrically  cuneate, 
the  posterior  cardinal  even  more  elevated  than  the  anterior  and,  like  it, 
thin  and  laminar,  though  feebly  reinforced  upon  its  anterior  surface; 
anterior  cardinal  of  left  valve  rather  heavy,  expanding  ventrally,  the 
middle  cardinal  elevated  along  it^  posterior  margin,  the  posterior,  thin, 
sharj),  laminar  and  not  very  prominent ;  laterals  not  developed,  though 
there  is  a  minute  and  irregular  depression  a  little  less  than  half-way  down 
the  posterior  dorsal  margin  of  the  left  valv(\  which  is  occupied  by  a  cor- 
responding elevation  in  the  right;  muscle  scars  rather  small  and  obscure, 
the  anterior  clongattMl,  the  posterior  semi-elliptical,  ])lace(l  high  up  under 
the  extremities  of  the  hinge  plate;  pallial  line  simple  but  truncated  pos- 
teriorly, far  distant  from  the  base  line ;  inner  ventral  margins  simple. 

Cy  primer  id  clejirrstssa  Conrad  might  m(>re  ])ro]>erly  have  been  named 
contprfssa,  since  the  extreme  compression  of  the  valve  is  the  most  striking 
diagnostic  of  the  species.  It  is  the  smallest  member  of  the  genus  reported 
from  the  area  under  discussion.  The  onlv  resenil)lanee  sutTicientlv  strik- 
ing  to  cause  confusion  is  that  with  the  larger,  less  compressed  ('.  rrrfacrn 
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Conrad.  The  latter  is,  however,  less  produced  posteriorly  and  its  dorsal 
margin  is  more  gibbous. 

Though  less  conspicuous  a  factor  than  C.  major  n.  sp.,  it  is  almost  as 
abundant  in  number  of  individuals  in  the  Monmouth  of  Prince  George's 
Countv. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  1  mile  west  of  Friendly,  Fort  Washington,  Prince  George's 
County. 

CoUections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  IT.  S.  National  ^kluseum. 

Outside  Distrxhulion, — Black  Creek  Formation,  North  and  South 
Carolina.  Eutnw  Formation,  Exogyra  ponderosa  zone  (basal),  Russell 
County,  Alabama.  (Tombigbee  sand  member)  Exogyra  ponderosa  zone, 
Mortoniceras  subzone,  Russell  County,  Alabama,  liiph'y  Formation, 
Exogyra  ponderosa  zone,  Georgia;  Russell  County,  Alabama.  Exogyra 
costata  zone,  Georgia ;  Eufaula,  Alabama ;  Union  and  Tippah  counties, 
Mississipj)!.  Extreme  top  of  zone,  Pataula  Creek,  Georgia  :  Chattahoochee 
River,  Alabama. 

Cyprimeria  major  n.  s]>. 
Plate  XL,  Figs.  11,  12;  Plate  XLI,  Figs.  1-4;  Plate  XLH,  Fig.  1 ; 

Plate  XLI II,  Fig.  1 

Description, — Shell  ]K)rcellanous,  very  heavy  and  crumbly,  and  far 
exceeding  all  co-existent  mcml)ers  of  the  genus  in  maximum  dimensions; 
altitude  attained  fully  i)5  mm.,  and  latitude  100  mm.;  convexity  moder- 
ately high  for  the  genus,  the  maximum  diameter  falling  a  little  above  the 
median  horizontal;  outline  ovate  or  subtrigonal;  umbones  evenly  but  not 
greatly  inflated,  the  apices  roundeil,  acute,  prosogyrate,  anterior;  lunule 
not  differentiated ;  escutcheon  suggested  by  the  bevelling  of  the  inner  sur- 
face of  the  dorsal  margin  ;  anterior  dorsal  slope  steei)er,  more  uniform  and 
less  produced  than  the  jmsterior;  general  direction  of  the  dorsal  margins 
at  right  angles  to  one  another  but  swing  to  a  flexure  in  the  posterior  slope 
between  one-third  and  one-fourth  of  the  distance  from  the  umbones  to  the 
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lateral  margin  increasing  the  angle  to  130°  or  140°  ;  anterior  end  of  shell 
broadly  and  smoothly  rounded,  posterior  obliquely  and  somewhat  obscurely 
truncate;  base  line  asynunetrically  arcuate,  more  strongly  upcurved  in 
front  than  behind;  a  narrow  posterior  area  rudely  differentiated  by  the 
increased  prominence  of  the  incremental  sculpture,  the  broad  and  very 
shallow  depression  which  is  often  developed  in  front  of  it,  and  the  still 
more  shallow  depression  along  its  medial  portion ;  external  surface  incre- 
mentally sculptured,  the  striations  sharp  and  regular  in  the  immediate 
vicinity  of  the  umbones,  almost  obsolete  over  the  medial  portion  and 
irregular  with  occasional  resting  stages  toward  the  ventral  margin,  uni- 
formly coarse  over  the  posterior  area  from  the  umbones  to  the  base ;  liga- 
ment submarginal,  opisthodetic,  supported  by  a  robust  nymph;  hinge 
plate  heavy,  hinge  armature  restricted  to  three  cardinals  in  each  valve, 
radiating  fan-like  from  beneath  the  umbones;  anterior  cardinal  of  right 
valve  laminar,  middle  cardinal  stout  and  trigonal,  inclined  forward,  pos- 
terior cardinal  obliquely  elongated,  deeply  sulcated  medially;  anterior 
cardinal  in  left  valve  rather  stout,  expanded  ventrally;  middle  cardinal 
trigonal,  inclined  backward;  posterior  cardinal  sharp  and  laminar,  par- 
tially fused  with  the  dorsal  margin;  adductor  muscle  scars  obscure,  the 
anterior  elongated,  the  posterior  semi-elliptical,  placed  liigh  up  under  the 
distal  extremities  of  the  dorsal  margins ;  pallial  line  simple  but  truncated 
behind,  rather  distant  from  the  base ;  inner  ventral  margins  simple. 

Dimensions. — Altitude  76.5  mm.,  latitude  86  mm.,  semi-diameter 
23.5  mm. 

Type  Locality. — Brightseat,  Prince  George's  County. 

This  species  is  much  the  largest  and  heaviest  member  of  the  genus 
described  from  the  East  Coast  or  Gulf  Cretaceous.  C.  alia,  its  probable 
analogue  in  the  Southern  Atlantic  Cretaceous,  is  smaller,  relatively  higher, 
and  more  smoothly  rounded,  especially  along  tlie  posterior  lateral  margin. 

The  variation  in  outline  is  rather  wide,  the  young  are  much  more 
rounded,  relatively  lower,  more  evenly  inflated  and  more  s}Tnmetrical  than 
the  adults,  while  the  adults  vary  quite  widely  among  themselves  in  relative 
proportions  and  in  the  size  of  the  umbonal  angle.  The  figured  specimens 
an-  rather  extreme  but  by  no  means  unusual  types. 
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The  species  is  confined  to  the  Monmouth  and  possibly  to  the  Monmouth 
of  Prince  George's  County,  but  within  that  restricted  area  it  is,  with  the 
exception  of  Exogyra,  the  most  conspicuous  element  in  the  bivalve  faunas. 

Occurrence. — Monmouth  Formation.  ?  Bohemia  Mills,  Cecil 
County;  Brightseat,  Brooks  estate  near  Seat  Pleasant,  railroad  cut  west 
of  Seat  Pleasant,  ?  2  miles  southwest  of  Oxon  Hill,  Fort  Washington, 
Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  ^luseum. 

Superfamily  TELLINACEA 
Family  TELLINIDAE 

Genus  TELLINA   (Linne)  Lamarck 
[Prodrome,  1799,  p.  84] 

Type. — Tellina  virgata  Linn6. 

"  The  hinge  of  Tellina  in  the  broad  sense,  when  developed  to  the  fullest 
extent,  comprises  on  each  Valve  an  anterior  and  posterior  lateral  and  two 
cardinals  of  which  one  is  grooved  or  bifid  on  its  distal  edge.  When  the 
valves  are  closed  the  two  bifid  teeth  are  central  and  the  simple  teeth  are 
respectively  anterior  and  posterior  to  them.  Normally  the  teeth  of  the 
right  vahe  close  in  advance  of  the  teeth  of  the  left  valve,  and  in  the  obso- 
lescence of  the  laterals  those  of  the  left  valve  disappear  first.  The  simple 
cardinal  of  the  left  valve  is  often  very  close  to  and  hardly  distinguishable 
from  the  anterior  part  of  the  nymphal  callosity,  and  owing  to  its  fragility 
is  often  broken  off  at  the  base,  leaving  hardly  a  trace,  from  which  circum- 
stances proceed  the  erroneous  diagnoses  so  common  in  the  literature 
which  ascribe  a  single  left  cardinal  to  sundry  species  or  groups  of  Tellina. 
No  Tellina  is  without  two  cardinal  teeth  in  each  valve,  and  at  least  one 
(anterior)  lateral  tooth  in  the  right  valve,  unless  it  has  been  deprived  of 

these  parts  by  erosion,  fracture,  senility,  or  abnormal  growth The 

ligament  varies  from  extremely  long  and  narrow,  as  in  Phylloda,  to  short 
and  high,  as  in  some  species  of  Angulus.  The  nymphs  are  usually  larger 
and  more  prominent  in  thin  shells  with  short  ligaments ;  subcircular  species 

Etymology:  TcXXiViy,  a  kind  of  shell-fish. 
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always  have  a  short  ligament.  The  resilium  is  usually  enclosed  in  the 
hemicylindric  ligament.  In  some  forms,  however,  as  Metis  and  Tellidora, 
the  resilium  is  much  shorter  than  the  ligament  and  evinces  a  tendency  to 
become  internal  as  in  the  SemeluJce.  The  exterior  sculpture  of  the  Tel- 
Unas  is  emphatically  concentric,  though  fine  radial  sculpture  often  exists, 
it  does  not,  except  in  the  section  Psendarcopagia,  rival  the  concentric 
sculpture  in  strength.  There  is  no  known  species  with  only  radial  sculp- 
ture. Oblique  or  angular  sculpture  is  rare.  The  posterior  end  of  the  shell 
is  usually  tiexed  to  the  right  and  exhibits  one  or  more  folds  of  greater  or 
less  prominence.  Occasional  marked  inequality  of  the  valves  is  observable, 
and  the  culmination  of  the  surface  ssculpture  as  it  passes  over  the  ridges 
which  radiate  from  the  beaks  toward  the  end  of  the  valves  sometimes 
results  in  elegant  lamelliform  prominence." — Dall,  1900.* 

The  genus  was  initiated  in  the  Jurassic  and  has  been  abundantly  repre- 
sented since  the  late  ^lesozoic.  The  recent  species  are  numl)ered  by  the 
hundreds  and  are  particularly  characteristic  of  the  tropical  and  sub- 
tropical seas. 

A.  Altitude  of  sheH  approximately  one-half  the  latitude Tellina  georgiana 

B.  Altitude  of  shell  more  than  one-half  the  latitude Tellina  gabbi 

Subgenus  ARCOPAGIA  Brown 
[111.  Conch.  Great  Britain,  1827.  p.  ii,  pi.  xvi,  fig.  8] 

**  Sliell  large,  solid,  rounded,  moderately  convex,  the  flexure  obsolete; 
posterior  left  lateral  absent,  and  tiie  anterior  obsolete,  other  teeth  normal ; 
sinus  free,  ascending  obliquely;  internal  radii  thick  and  strong  but  ill- 
defined  ;  sculpture  concentric,  usually  smootliish  or  not  sharply  lamellate, 
sometimes  reduced  to  incremental  lines.  Warm,  temperate,  and  tropical 
seas."— Dall,  1!)00.=^ 

Tellina  (Akcopa(jia)  geougiaxa  Gabb 

Tellina  (TellineUa)  georgiana  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila..  p. 

307. 
Tellina  georgiana  Johnson.  1905,  Ibidrm.  p.  16. 
Tellina  georgiana  \Veller,1907.  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

615.  pi.  Ixx.  figs.  1,  2. 


'  Trans.  Wagner  Free  Inst.  Sci.,  Phila..  vol.  iii,  pt.  v,  pp.  1006-9. 
*Dall,  Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  v,  p.  1011. 
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Description, — "Shell  moderately  large,  elongate;  beaks  central,  ele- 
vated, anterior  end  produced,  rounded;  base  very  slightly  convex;  pos- 
terior end  subangulated  below,  arched  above ;  a  strong  umbonal  ridge  runs 
from  the  beaks  to  the  angle.  Surface  destroyed  on  the  only  specimen  I 
have  seen.  Length  2.G  in.,  width  1.25  in.  The  impression  of  the  hinge  is 
preserved  in  the  matrix,  and  the  shell  is  so  strongly  characterized  by  its 
form  that  1  have  not  hesitated  to  describe  it.  It  is  from  Pataula  Creek, 
Georgia,  in  a  hard  calcareous  marl." — Gabb,  1876. 

"The  dimensions  of  two  specimens  are:  Length  32  mm.  and  46  mm., 
height  16  mm.  and  23  mm.  Shell  very  broadly  subtriangular  in  outline, 
the  beaks  nearly  central  and  pointing  a  little  backward,  the  greatest 
anterior  extension  at  considerablv  below  the  middle.  The  anterior  and 
posterior  cardinal  margins  meeting  at  the  beak  in  an  angle  of  about  140® 
to  150°,  curving  gently  downward  in  front  and  behind ;  anterior  margin 
rather  sharply  rounded ;  ventral  margin  very  long  and  gently  convex : 
postero-basal  extremity  sharply  rounded  or  subangular ;  posterior  margin 
nearly  vertically  sul)truncate  below,  curving  forward  above  and  passing 
into  the  cardinal  margin.  Valves  depressed  convex,  with  a  subangular 
umbonal  ridge  extending  from  the  beak  to  the  postero-basal  extremity, 
the  surface  sloi)ing  with  a  very  gentle  convex  curve  to  the  anterior,  pos- 
terior and  ventral  margins;  curving  much  more  abruptly  to  the  cardinal 
margins,  but  just  before  reaching  the  margin  the  surface  is  deflected  in 
the  casts  so  as  to  form  a  rather  narrow  flattened  area  extending  from  the 
beak  in  eacli  direction  and  gradually  dying  out  before  reaching  the  ante- 
rior and  posterior  extremities  of  the  shell;  just  beneath  the  beak  this 
flattened  area  bears  the  impressions  of  the  hinge  teeth.  Surface  of  the  casts 
smooth,  except  for  a  few  very  faint  and  indistinct  radiating  costte  just 
above  the  postero-cardinal  sloj)e  of  the  valves.  Pallial  sinus  very  dee]), 
extending  beyond  the  middle  of  the  sliell.  Hinge  teeth  small  and  wi'ak, 
situated  just  beneath  tlie  beak,  a  single  (►ne  in  the  left  valve  witli  a  socket 
on  either  side,  and  two  in  the  right  valve  with  a  deep  socket  between."-  — 
Weller,  liiOT. 

The  two  casts  which  have  l)oen  referred  to  this  species  are  by  no  means 
conclusive  evi(len<r  of  its  former  existence  in  Marvland. 
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Occurrence. — Matawax  Formation.  Three-quarters  of  a  mile  south- 
east of  Ulmstead  Point,  Anne  Arundel  County. 

Collections. — Manland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Wenonah  sand,  Xew 
Jersey.  Ripley  Formation.  Exogyra  costata  zone.  Extreme  top  of  zone, 
Pataula  Creek,  Georgia. 

Tellina  (Arcopagia)  gabbi  n.  sp. 

Plate  XLII,  Fig.  2 

Peronaoderma  georgiana  Gabb,  1876,  Proc.  Acad.  Nat.  Sol.,  Phila.,  p.  308. 
Peronaoderma  georgiana  Johnson,  19G5,  Ibidem,  p.  16. 
Perono'oderma  georgiana  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal., 
vol.  iv,  p.  617,  pi.  l2Z,  figs.  4-6. 

Description. — *'  Shell  small,  thin,  flattene*! ;  elongate,  beaks  subcentral 
in  one  case  in  the  middle,  in  another  a  little  posterior ;  cardinal  margins 
sloping  about  equally  towards  both  ends.  Anterior  end  prominently  and 
narrowly  rounded ;  posterior  rounded,  subtruncate ;  base  broadly  and  regu- 
larly convex.  Surface  marked  by  fine,  regular  concentric  lines.  Hinge 
composed  of  minute  teeth.    Length  1.2  in,  width  0.8  in." — Gabb,  1876. 

I'ype  Locality. — Pataula  Creek,  Georgia. 

Shell  rather  large  for  the  genus,  compressed,  ovate,  trigonal  in  outline; 
umbones  flattened,  inconspicuous,  not  over-topping  the  dorsal  margins, 
slightly  posterior;  umbonal  angle  approximately  135°;  dorsal  margins 
oblique,  the  anterior  very  gentle,  the  posterior  moderately  steep ;  anterior 
lateral  margin  broadly  and  smoothly  rounded,  the  posterior  obscurely 
truncate ;  base  line  broadly  arcuate ;  external  surface  sculptured  with  very 
thin,  concentric  laminae,  their  dorsal  edges  free,  but  closely  appressed; 
ligament  external,  opisthodetic,  mounted  on  a  nymph  almost  half  the 
length  of  the  dorsal  margin ;  hinge  concentrated,  that  of  the  right  valve 
armed  with  two  short,  divergent  cardinals  and  an  anterior  lateral ;  hinge 
of  left  valve  and  characters  of  adductor  scars  and  pallial  sinus  unknown. 

Weller  suggested  that  this  species  might  properly  be  referred  to  Tellina, 
but  he  hesitated  to  do  it  because  Gabb's  name  was  already  preoccupied  by 
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another  of  his  species  which  he  had  described  at  the  same  time  from 
Pataula  Creek. 

Occurrence. — Monmouth  Formation.  ?  Mouth  of  Turner's  Creek, 
Kent  County;  Brightseat,  Brooks  estate  near  Seat  Pleasant,  Friendly, 
1  mile  west  of  Friendly  and  McNeys  Corner,  Prince  George's  County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Woodbury  clay,  Weno- 
nah  sand,  New  Jersey.  Monmouth  Formation.  Eed  Bank  sand,  New 
Jersey.  Ripley  Formation.  Exogyra  costata  zone.  Extreme  top  of  zone, 
Pataula  Creek,  Georgia. 

Genus  TELLINIMERA  Conrad 
[Am.  Jour.  Conch.,  vol.  vi,  1870,  p.  173] 

Type. — Tellinimera  eborea  Conrad. 

"  A  more  perfect  hinge  of  the  left  valve  of  this  genus  gives  the  following 
character:  Cardinal  teeth  two;  anterior  one  V-shaped,  nearly  direct,  or 
slightly  directed  anteriorly;  the  posterior  tooth  bifid,  oblique;  posterior 
lobe  tliick,  and  longer  than  the  anterior  lobe;  cardinal  plate  compara- 
tively broad  laterally,  posteriorly  channeled ;  anteriorly  with  a  small  pit, 
apparently  for  the  reception  of  a  lateral  tooth."' — Conrad,  1870. 

Conrad  took  the  imwarranted  liberty  of  changing  the  name  Tellinimera 
to  Tellimera  when  he  elevated  the  subgenus  to  the  rank  of  a  genus. 

The  genus  is  restricted  in  its  known  distribution  to  the  Cretaceous. 

Tellinimera  eborea  Conrad 
Plate  XLTT,  Figs.  5,  6 

Tellina  (Tellinimera)  eborea  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d 

ser.,  voL  iv,  p.  278.  pL  xlviii,  fig.  14. 
Tellina  (Tellinimera)  chorea  Meek,   1864,  Check  List  Inv.  Fossils,  N.   A., 

Cret.  and  Jur.,  p.  14. 
Tellinomera  eborea  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 
Tellimera  eborea  Conrad,  1870,  Am.  Jour.  Conch.,  vol.  vi,  p.  73. 
Tellinimera  eborea  Tryon,  1884,  Struct,  and  Syst.  Conch.,  vol.  iii,  p.  169, 

pi.  cxii,  fig.  100. 

Etymology :   Tellina ;  fiepos*  part,  share. 
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Tellimera  eborea  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  voL  Ix,  p.  164, 

pL  xxiii.  figs.  12,  13. 
Tellinimera  chorea  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phlla.,  p.  16. 
Tellinimera  chorea  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  voL  iv, 

p.  621,  pL  Ixx,  figs.  19(?),  21(?). 

Descrxpiion. — "  Equilateral,  subtriangular,  compressed  ;  reflexed  pos- 
teriorly, and  subangulated :  anterior  end  rounded ;  disc  with  concentric, 
regular,  slightly  impressed  lines ;  substance  very  thin :  anterior  cardinal 
tooth  slightly  ohlique,  the  posterior  one  very  oblique." — Conrad,  1860. 

Type  Locality. — Alabama. 

Shell  thin,  fragile,  polished,  compressed,  inequilateral,  transversely 
trigonal-ovate  in  outline;  umbones  flattened,  opisthodetic,  conspicuous 
only  by  reason  of  their  position  at  the  summit  of  an  angle  of  not  far  from 
100°;  posterior  area  flattened,  the  keel  rather  ill-defined,  however,  and 
evanescent  toward  the  ventral  margin ;  anterior  dorsal  slope  very  gentle, 
the  lateral  margin  rounding  evenly  into  the  horizontal  base ;  posterior 
dorsal  slofK?  very  steep,  the  ])ost^rior  lateral  margin  obscurely  truncate; 
external  surface  s(*ulptured  with  sharp,  concentric  striations  which  are 
absent  in  the  umbonal  region,  but  grow  increasingly  deeper  toward  the 
ventral  margin;  ligament  external,  opisthodetic;  hinge  with  the  char- 
acters of  the  genus. 

The  species  superficially  reseml)les  .HJtwna  eufalensis  Conrad  but  is 
more  compressed,  more  inequilateral  and  more  strongly  striated  concen- 
trically. 

Occurrence. — MoNMorTii  Formation.  One-half  mile  east  of  Millers- 
villc,  Anne  Arundel  County;  Briglitseat,  Brooks  estate  near  Scat  Pleas- 
ant. 1  mile  west  of  Friendly,  2  miles  south  of  Oxon  Hill,  Prince  George's 
Countv. 

Collections. — ^faryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl, 
Woodlmrv  clav,  Wenonah  sand,  Xew  Jersev.    Cretaceous.    Alabama. 
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Genus  AENONA  Conrad 
[Am.  Jour.  Conch.,  vol.  vi,  1870,  p.  74] 

Type. — Tellina  eufalensis  Conrad. 

"  Equivalved,  without  fold ;  hinge  character,  two  compressed  very 
small,  widely  diverging  t<?eth  in  the  riglit  valve;  lunule  very  narrow, 
lanceolate,  and  marked  by  a  deeply  impressed  line." — Conrad,  1870. 

Kestricted  in  its  known  distribution  to  tlie  Cretaceous. 

^ExoNA  EUFALENSIS  Conrad 
Plate  XLII,  Figs.  3,  4 

Tellina  eufalensis  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  voL 

iv,  p.  277,  pi.  xlvi,  fig.  15. 
Tellina  eufalensis  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur., 

p.  14. 
^nona  eufaulensis  Conrad,  1870,  Am.  Jour.  Conch.,  vol.  vi.  p.  74. 
JEnona  eufaulensis  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  168. 

pL  xxiii,  figs.  2,  3.      (Hinge  incorrectly  drawn.) 
JEnona  eufaulensis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  16. 
^nona  eufaulensis  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  623,  pi.  Ixx,  figs.  24,  25.     (Hinge  incorrectly  drawn.) 

Description, — "  Subtriangular,  convex,  entire,  inequilateral ;  anterior 
end  subtruncated ;  hinge  margins  equally  declining;  summit  not  promi- 
nent; posterior  end  acutely  rounded  :  left  valve  furnished  with  one  bifid 
and  one  rudimentary  cardinal  tooth;  lateral  distinct.'' — Conrad,  I860. 

Type  Locality, — Eufaula,  Alabama. 

Shell  tliin,  polished,  very  fragile,  rather  compressed,  transversely  elon- 
gated, subtrigonal  in  outline,  subequi lateral ;  umbones  slightly  bulbous  at 
their  tips,  orthogyrate,  placed  a  little  behind  the  median  line;  uml>onal 
angle  not  far  from  135°;  anterior  slope  a  little  more  gentle  and  a  little 
more  produced  than  the  posterior ;  base  line  evenly  and  gently  arcuate ; 
external  surface  smooth,  excepting  for  a  few  incremental  striations  near 
the  base;  bands  of  concentric  color  markings  frequently  retained,  the 
umbones  being,  as  a  rule,  darker  than  any  other  portion  of  the  shell ;  liga- 
ment external,  opisthodetic,  the  nymph  short  and  rather  slender;  hinge 
plate  narrow;  armature  of  left  valve  moderately  concentrated,  consisting 
of  a  short  laminar  cardinal  fused  anteriorly  with  the  dorsal  margin  and, 
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on  the  other  side  of  the  triangular  pit,  a  very  short,  trigonal  cardinal, 
feebly  sulcated  longitudinally;  anterior  and  posterior  laterals  subequal, 
8}inmetrieally  placed  with  respect  to  the  umbones.  double,  more  elevated 
medially  than  toward  the  extremities;  two  cardinals  developed  in  the  right 
valve,  the  anterior  short,  thin,  and  laminar,  the  posterior  placed  directly 
beneath  the  umbones,  short  but  stout  and  broadly  sulcate ;  dorsal  margins 
bevelled  to  function  as  laterals  but  no  true  laterals  developed  ;  muscle  scars 
rather  large  but  obscure ;  pallial  sinus  very  broad,  reaching  approximately 
to  the  median  vertical  not  confluent  with  the  pallial  line. 

The  species  differs  from  Tellinimera  eborea  Conrad,  which  it  super- 
ficially resembles,  in  the  more  nearly  equilateral  outline  due  to  the  rela- 
tively shorter  and  more  angular  anterior  end  of  the  latter.  It  differs, 
furthermore,  in  the  absence  of  the  sharp,  concentric  striations  which  char- 
acterize T.  eborea. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  1  mile  west  of  Friendly,  McNeys  Comers,  and 
2  miles  southwest  of  Oxon  Hill,  Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Matawan  Formation.  Woodbury  clay,  New 
Jersey.  Ripley  Formation.  Exogyra  costata  zone,  Quitman  County, 
Georgia;  Eufaula,  Alabama;  Union  and  Tippah  counties,  Mississippi. 
Extreme  top  of  zone,  Pataula  Creek,  Georgia ;  Chattahoochee  River,  Ala- 
bama. 

Genus  LINEARIA  Conrad 
[Jour.  Acad.  Nat.  Sol.,  Phila.,  2d  ser.,  vol.  iv,  1860,  p.  279] 

Tyjm. — Lincaria  metastriaia  Conrad. 

"  Oval  or  oblong;  cardinal  teeth  in  the  left  valve  two,  the  anterior  one 
elongated,  very  oblique,  the  other  under  the  apex  small  and  bifid.'' — 
Conrad,  ISiU). 

"  1'he  hinge  shows  two  small,  diverging,  nearly  equal  teeth,  directed 
obli<iuely  forward,  the  anterior  one  very  ol>lique:  and  two  rather  long 

Etymology:   Linearis^  llneated. 
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lateral  very  distinct  pits,  the  posterior  one  very  distant  from  the  apex. 
The  pallial  sinus  is  rounded  and  extends  to  a  direct  line  between  the  apex 
and  ventral  margin,  according  to  d^Orbigny's  figure  5,  and  beyond  that 
point  in  figure  17.  The  present  species  approaches  figure  5  most  nearly 
in  outline,  but  the  radiating  lines  over  the  whole  disk  is  a  distinguishing 
character,  and  the  height  of  the  shell  is  proportionally  less." — Conrad, 
1870.* 

The  shell  is  rather  small,  equivalved  and  subequilateral,  moderately 
heavy,  more  or  less  elongated  transversely,  with  well-rounded  lateral 
margins.  The  characteristic  sculpture  is  a  radial  lineation  with  inter- 
secting concentric  striae.  The  genus  is  restricted  in  its  known  distribution 
to  the  Cretaceous. 

LiNEARIA   METASTRIATA    Conrad 

Linearia  metastriata  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser., 

vol.  iv.  p.  279,  pi.  xlvi,  fig.  7. 
Linearia  metastriata  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  14. 
Linearia  metastriata  Conrad,  1870,  Am.  Jour.  Conch.,  vol.  vi,  p.  73,  pi.  iii, 

fig.  11. 
Linearia  metastriata  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p. 

165,  pi.  xxiii,  figs.  6,  7. 
Linearia  metastriata  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  16. 
Linearia  metastriata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

Iv,  p.  618,  pi.  Ixx,  figs.  8,  9. 

Description, — "  Oblong-oval,  convex,  subequilateral :  posterior  end  sub- 
truncated;  disk  with  fine  concentric  lines  and  distinct  radiating  lines 
anteriorly,  and  larger  crenulated  radii  posteriorly ;  the  rest  of  the  surface 
with  microscopic  radiating  lines;  cardinal  tooth  under  the  apex  widely 
bifid ;  lobes  small  and  slender.^' — Conrad,  18G0. 

Type  Locality, — Eufaula,  Alabama. 

Shell  transversely  oval  in  outline;  anterior  end  evenly  rounded,  pos- 
terior obscurely  truncate;  external  surface  very  finely  cancellated,  con- 
centric sculpture  of  fifty  to  sixty  acute  lirations,  which  evenly  override  the 
radials  in  the  medial  portion  of  the  disk  but  are  minutely  undulated  by 

*  Am.  Jour.  Conch.,  vol.  vi,  1870,  p.  73. 
46 
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tliem  anteriorly  and  even  more  sharply  posteriorly ;  radial  sculpture  con- 
fined to  striations  on  the  interspaces  between  the  concentric  lirae  on  tlie 
medial  portion  of  the  disk,  appearing  posteriorly  as  six  to  nine  low, 
radiating  lirae,  unequal  in  size  and  spacing;  radial  sculpture  on  anterior 
portion  of  shell  much  finer  and  sharper ;  radials  twelve  to  fifteen  in  num- 
ber, approximately  uniform  in  size  and  spacing,  nodulated  by  the  over- 
riding concentric  laminae;  ligament  external,  opisthodetic,  mounted  on 
rather  a  slender  nymph  w^hich  is  separated  from  tlie  rest  of  the  shell  by 
a  linear  sulcus ;  hinge  of  left  valve  armed  with  two  laminar  cardinals,  the 
posterior  a  little  more  slender  than  the  anterior,  their  inner  faces  flattened 
and  proximate,  diverging  at  a  very  small  angle  and  subparallel  to  the 
dorsal  margin;  a  single  moderately  robust,  posteriorly  directecl  cardinal 
developed  in  the  right  valve  with  rather  a  deep  pit  in  front  of  it  and 
a  more  shallow  one  behind  it  for  the  reception  of  the  cardinals  of  the  left 
valve;  a  feeble  elevation  on  the  forward  margin  of  the  anterior  socket, 
probably  the  analogue  of  the  anterior  cardinal  in  the  right  valve;  dorsal 
margins  of  right  valve  bevelled  to  function  as  laterals,  received  in  the  left 
by  double  grooves  which  are  developed  at  the  distal  extremities  of  the 
hinge  plate ;  characters  of  muscle  scars  and  pallial  sinus  obscure. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution. — M  ago  thy  Formation.  Clifl!wood  clay,  New 
Jersey.  Matawan  Formation.  Merchantville  clay  marl,  Woodbury  clay, 
Marshalltown  clay  marl,  Wenonah  sand,  New  Jersey.  Monmouth  Forma- 
tion. Red  Bank  sand,  New  Jersey.  Black  Creek  Formation.  North  and 
South  Carolina.  Kutaw  Formation  (Tombigbee  sand  member).  Exogyra 
ponderosa  zone,  Mortoniceras  subzone,  Stewart  County,  Georgia.  Ripley 
Formation.  Exogyra  costata  zone,  Quitman  County,  Georgia;  Eufaula, 
Alabama ;  Union,  Tippah  and  Alcorn  counties,  Mississippi.  Extreme  top 
of  zone.  Pataula  Creek,  Georgia. 
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Family  PSAMMOBIIDAE 

Genus  SOLYMA  Conrad 
[Am.  Jour.  Conch.,  vol.  vi,  1870,  p.  75] 

Type, — Solyma  lineolattis  Conrad. 

"  Two  direct  approximate  teeth  under  the  apex  of  right  valve.  The 
anterior  tooth  thick  and  rounded  anteriorly.  This  genus  is  allied  to 
Leptosolen  Conrad,  but  wants  the  internal  rib  of  that  genus  and  differs 
also  in  liaving  two  teeth  in  the  right  valve.^' — Conrad,  1870. 

Shell  equivalve,  inequilateral,  thin,  transversely  ovate  in  outline;  an 
obtuse  posterior  carina  more  or  less  obscurely  developed ;  external  surface 
feebly  sculptured  concentrically;  pallial  sinus  apparently  profoimd. 

If  Weller  was  right  in  his  observation  on  the  pallial  sinus  of  the  type 
species  the  genus  would  be  allied  to  the  PsammobiidcB  rather  than  with 
the  Solenidce.  Restricted  in  its  known  distribution  to  the  Upper  Cre- 
taceous. 

SOLYMA   LINEOLATA   CoUrad 

Plato  XXXYI,  Figs.  20,  21 

Solyma  lineolatus  Conrad,  1870,  Am.  Jour.  Conch.,  voL  vi,  p.  75,  fig.  9. 
Solyma  lineolatus  Qabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  305. 
Solyma  lineolatus  Tryon,  1884,  Struct,  and  Syst.  Conch.,  voL  lii,  p.  134,  pL 

cv,  fig.  89. 
Solyma  lineolata  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  182, 

pi.  XXV,  figs.  11-13. 
Solyma  lineolata  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  17. 
Solyma  lineolata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

629,  pi.  Ixxi,  figs.  3-5. 

Description, — "  Equilateral,  ventricose,  substance  very  thin ;  anteriorly 
slightly  contracted,  end  margin  rounded;  posterior  margin  obtusely 
rounded ;  umbonal  slope  rounded :  ventral  margin  nearly  straight  in  the 
middle:  disk  ornamented  with  minute  and  very  closely  arranged  lines. 
Length  1^  in.,  height  f  in.  The  figure  represents  the  hinge  of  the  right 
valve.    Left  valve  imknown." — Conrad,  1870. 

Type  Locality. — Haddonfield,  New  Jersey. 

"The  dimensions  of  the  type  specimen  are:  Length  26  mm.,  height 
15.5  mm.    Shell  subquadrangular  in  outline,  a  little  broader  behind  than 
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in  front;  beaks  broad,  rather  strongly  elevated  above  the  hinge  line, 
nearly  central  in  position  and  directed  anteriorly.  Hinge  line  nearly 
straight,  the  anterior  and  posterior  portions  sloping  very  gently  on  each 
side  of  the  beak ;  antero-cardinal  margin  concave ;  anterior  margin  round- 
ing from  the  cardinal  into  the  basal  margin ;  basal  margin  nearly  straight 
or  slightly  convex  in  the  middle,  curving  upward  a  little  more  abruptly  in 
front  than  behind;  postero-basal  extremity  rounded;  posterior  margin 
nearly  vertically  truncate;  post-cardinal  extremity  obtusely  subangular; 
post-cardinal  margin  straight.  Valves  moderately  convex,  with  an 
obscure,  rounded,  umbonal  ridge  along  both  the  anterior  and  posterior 
umbonal  slopes ;  the  cardinal  margins  inflected  both  in  front  of  and  behind 
the  beaks.  Surface  of  both  valves  in  the  casts  marked  by  rather  fine,  more 
or  less  irregular,  concentric  lines  of  growth. 

"  This  shell,  in  its  general  outline,  somewhat  resembles  Periplomya 
elliptica,  but  with  the  extremities  of  the  shell  reversed,  the  anterior 
extremity  of  that  species  being  the  broader  and  the  beak  being  directed 
backward.  In  Solyma  lineolaia,  however,  the  posterior  margin  is  truncate 
while  the  anterior  margin  of  P.  elliptica  is  rounded,  and  the  anterior 
extremity  is  much  broader  than  the  posterior  extremity  of  that  shell. 
The  two  more  or  less  obscure  umbonal  ridges  are  also  a  distinguishing 
mark  of  this  species,  but  these  ridges  have  been  made  too  conspicuous  in 
Whitfield's  illustration  of  the  species.  Upon  one  of  the  internal  casts  of 
this  species  which  has  come  under  observation,  there  seems  to  be  an  impres- 
sion of  a  very  deep  pallial  sinus  extending  forward  to  the  center  of  the 
shell."— Weller,  1907. 

Ligament,  as  implied  by  Conrad's  figure,  external,  opisthodetic,  seated 
upon  a  marginal  nymph,  armature  of  right  valve  consisting  of  two  slender 
laminar  teeth,  diverging  at  a  small  angle  from  beneath  the  \mibone. 

Represented  in  Maryland  by  a  single  imperfect  cast. 

Occurrence. — Magothy  Fobmatiox.  Good  Hope  Hill,  District  of 
Columbia. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 
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Outside  Distribution, — Magoihy  Formation,  Cliflfwood  clay,  New 
Jersey.  Matawan  Formation,  Merehantville  clay  marl,  Woodbury  clay, 
Wenoiiah  sand,  New  Jersey.  Monmouth  Formation,  Red  Bank  sand, 
New  Jersey. 

Superfamily  SOLENACEA 
Family  SOLENIDAE 

Genus  LEPTOSOLEN  Conrad 
TAm.  Jour.  Conch.,  vol.  ill,  1867,  p.  15] 

Type, — SiUquaria  biplicata  Conrad. 

"  Elongated,  thin  in  substance,  straight  with  the  dorsal  and  ventral 
margins  parallel ;  plicated  anteriorly ;  open  at  both  ends ;  beaks  not  nearly 
terminal ;  hinge  of  the  right  valve  with  one  direct  tooth,  convex  anteriorly, 
truncated  behind;  an  internal  rounded  direct  rib  commences  under  the 
cardinal  margin,  gradually  becomes  less  prominent  and  disappears  towards 
the  ventral  margin." — Conrad,  1867. 

The  ligament  is  external  mounted  on  elongated  nymphs.  The  pallial 
sinus  is  very  shallow.  Dall  *  considers  that  the  shell  characters  are  inter- 
mediate between  those  of  Solen  and  Siliqua, 

The  genus  is  restricted  in  its  known  distribution  to  the  Middle  and 
Upper  Cretaceous. 

A.  Clavicular  rib  vertical Leptosolen  MpUcata 

B.  Clavicular  rib  oblique,  directed  backward Leptosolen  elongata 

Leitosolex  biplicata  Conrad 
Plate  XLll,  Figs.  T,  8 

SiUquaria  biplicata  Conrad,  1858.  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

iii,  p.  324,  pL  xxiv,  fig.  17. 
Siliquaria  biplicata  Gabb,  1861,  Syn.  Moll.  Cret.  Form.,  p.  226  (170). 
SiUquaria  biplicata  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and 

Jur.,  p.  15. 
Leptosolen  biplicata  Conrad,  1867,  Am.  Jour.  Conch.,  vol.  iii,  pp.  15,  138. 
Leptosolen  biplicatus  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 


Etymology:    Xeirroj,  thin;  solen. 

*  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iii,  pt.  v,  p.  950. 
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Lepiosolen  biplicata  Gabb,  1876.  Proc  Acad.  Nat.  Sci.,  Phila.,  p.  304. 
Leptosolen  biplicata  Whitfield,  1885,  Mon.  U.  S.  GeoL  Survey,  voL  Ix,  p. 

183,  pL  XXV,  figs.  1,  2. 
Leptosolen  biplicata  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  17. 
Leptosolen  biplicata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  624,  pi.  Ixx,  figs.  30,  31. 

Description. — "  Thin,  convex,  with  two  radiating  folds  or  depressions 
anteriorly ;  basal  line  slightly  contracted  or  incurved ;  anterior  side  short ; 
extremity  truncated;  posterior  margin  obtusely  roimded,  posterior  side 
concentrically  lineated;  valves  somewhat  contracted  obliquely  from  beak 
to  base." — Conrad,  1858. 

Type  Locality. — Owl  Creek,  Tippah  County,  Mississippi. 

Shell  very  thin,  porcellanous,  compressed,  rudely  cylindrical  in  outline ; 
dorsal  and  ventral  margins  parallel,  the  posterior  symmetrically  arcuate, 
the  anterior  roimding,  somewhat  obliquely,  into  the  base;  lunule  and 
escutcheon  not  defined ;  umbones  very  inconspicuous,  scarcely  rising  above 
the  dorsal  margin,  set  back  from  the  anterior  extremity  a  distance  of 
approximately  one-fourth  the  total  latitude ;  posterior  area  differentiated 
by  the  abrupt  strengthening  of  the  concentric  sculpture  along  a  line 
extending  from  the  umbones  to  the  posterior  extremity  of  the  basal  mar- 
gin, concentric  sculpture  reduced  to  faint  and  rather  irregular  incremental 
striations  upon  the  anterior  and  medial  portions  of  the  shell,  least  feeble 
medially  and  appearing  upon  the  posterior  area  as  sharp-edged,  regularly 
overlapping  concentric  laminae ;  radial  sculpture  not  developed ;  ligament 
marginal,  opisthodetic,  seated  upon  a  nymph  about  one-eighth  as  long  as 
the  posterior  dorsal  margin ;  a  single  very  prominent  subumbonal  cardinal 
in  each  valve;  shell  reinforced  within  by  a  rather  heavy  deposit  of  caleite 
along  a  vertical  dropped  from  the  umbones,  the  ridge  thus  formed  broadest 
and  most  elevated  dorsally  and  gradually  evanescing  toward  the  base; 
muscle  scars  subequal,  inconspicuous;  pallial  sinus  profound. 

Casts  of  the  interior  are  remarkable  for  their  cvlindrical  outline  and  for 
the  deep  sulcus  formed  by  the  internal  rib,  which  cuts  across  the  umboii" 
and  persists  a  little  more  than  half-way  down  to  the  ventral  margin. 
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Occurrence, — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  1  mile  west  of  Friendly,  2  miles  southwest  of  Oxon  Hill, 
Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution, — Magothy  Formation,  Cliflfwood  clay.  New 
Jersey.  Matawan  Formation,  Merchantville  clay  marl,  Woodbury  clay, 
Wenonah  sand,  New  Jersey.  Monmouth  Formation,  Navesink  marl. 
Red  Bank  sand.  New  Jersey.  Black  Creek  Formation,  North  and  South 
Carolina.  Eutaw  Formation  (basal).  Exogyra  ponderosa  zone,  Chatta- 
hoochee County,  Georgia.  (Tombigbee  sand  member.)  Exogyra  ponder- 
osa zone,  Mortoniceras  subzone,  Stewart  County,  Georgia.  Ripley  Forma- 
tion, Exogyra  ponderosa  zone,  Stewart  County,  Georgia.  Exogyra 
costata  zone,  Eufaula,  Alabama;  Union,  Tippah  and  Alcorn  counties, 
Mississippi.  Extreme  top  of  zone,  Pataula  Creek,  Georgia;  Chattahoochee 
River,  Alabama. 

Leptosolbn  elongata  Weller 

LeptosoJen  f  elongata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  vol.  iv,  p. 
627,  pi.  Ixx,  figs.  27,  28. 

Description, — "  The  dimensions  of  the  type  specimen,  a  cast  of  the  left 
valve,  are:  Length  24  nmi.,  height  8  mm.,  convexity  2.5  mm.  Shell 
elongate,  dorsal  and  ventral  margins  subparallel;  anterior  margin 
rounded,  its  greatest  extension  above  the  mid-height;  posterior  margin 
probably  rounded  or  trimcate,  not  completely  preserved.  Beaks  small, 
terminal,  but  little  elevated  above  the  hinge  line.  Valves  closed  in  front, 
apparently  gaping  behind ;  the  surface  regularly  convex  from  the  dorsal  to 
the  ventral  margin,  curving  a  little  more  abruptly  above  and  inflected  to 
the  hinge  line  in  the  anterior  half  of  the  shell;  curving  abruptly  to  the 
anterior  margin  in  front.  In  the  cast  a  strong,  deep,  sharply  defined 
furrow  extends  downward  from  the  beak  towards  the  ventral  margin,  and 
a  little  obliquely  backward,  curving  a  little  posteriorly  near  its  lower 
extremity;  another  much  less  conspicuous  furrow  originates  beneath  the 
beak  with  the  first  one,  and  extends  backward,  parallel  with  the  hinge  line. 
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becoming  obsolete  near  the  center  of  the  shell.  Surface  of  the  cast  appar- 
ently smooth."— Weller,  1907. 

Type  Locality, — Middletown,  Xew  Jersey. 

Leptosolen  elonyata  is  much  smaller  than  Leptosolen  bipUcata  Conrad. 
The  casts  the  only  form  in  which  the  species  is  definitely  known  are 
readily  separable  from  those  of  the  latter  by  the  posteriorly  inclined  rather 
than  the  vertical  sulcus  produced  by  the  internal  rib. 

Occurrence. — Monmouth  Formation.  Brightseat,  Prince  George's 
Countv. 

Collections. — Maryland  Geological  Survey,  New  Jersey  Geological 
Survey. 

Outside  Distribution. — Monmouth  Formation.  Red  Bank  sand,  Xew 
Jersey. 

Superfamily  MACTRACEA 
Family  MACTRIDAE 

Genus  SPISULA  Gray 
[Mag.  Nat.  Hist,  n.  8.  vol.  1,  1838,  p.  372] 

Type. — Mactra  solida  Linne. 

"  Shell  small,  subequilateral,  trigonal,  with  a  thin  epidermis,  adjacent 
beaks  and  concentrically  grooved  dorsal  areas ;  pallial  sinus  small,  rounded ; 
gape  obsolete ;  valves  convex ;  ligament  sagittate,  set  in  a  callous  area  close 
to  the  dorsal  margin  and  not  set  off  from  the  chondrophore  by  any  shelly 
ridge ;  dental  armature  normal,  strong,  not  concentrated  ;  the  opposed  sur- 
faces of  the  laterals  transversely  grooved ;  left  cardinal  small,  prominent, 
with  a  small  posterior  accessory  lamella,  the  posterior  ends  of  both  pro- 
jecting over  the  chondrophore;  right  cardinal  with  the  arms  coalescent 
above,  the  anterior  arm  close  to  the  dorsal  shell-margin ;  hinge  plate  thick 
and  flattish ;  exterior  smooth  or  concentrically  striated ;  the  dorsal  areas 
ill-defined."— Dall,  1898.* 

The  absence  of  a  shelly  lamina  between  tlie  chondrophore  and  the  liga- 
ment separates  Spisula  from  Mactra.     Furthermore,  the  laterals  of  tlie 

Etymology:    Spissus.  thick. 

*  Trans.  Wagner  Free  Inst.  Sci..  Phila.,  vol.  iii.  pt.  iv.  p.  878. 
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latter  are  smooth  or  finely  granular,  while  those  of  the  former  are,  as  a 
rule,  transversely  striated. 

The  genus  extends  well  back  into  the  Cretaceous,  and,  though  not 
abundantly  represented  in  the  recent  seas,  its  occurrence  is  almost  imi- 
versal. 

Subgenus  CYMBOPHORA  Gabb» 

Type. — Mactra  ashbvrneri  Gabb. 

"The  hinge  is  composed  of  a  rather  heavy  hinge  plate,  bearing  a 
cartilage-pit,  not  sunk  into  its  substance,  as  in  the  others  of  the  Mactridce, 
but,  as  it  were,  built  up  on  its  surface;  a  small,  delicate,  spoon-shaped 
process,  laid  obliquely  under  the  beaks,  its  base  being  on,  or  slightly 
above  the  level  of  the  hinge  plate ;  in  the  right  valve  the  cardinal  tooth  is 
single,  very  delicate,  and  nearly  at  a  right  angle  with  the  anterior  wall  of 
the  cartilage-pit;  in  the  left  valve  the  tooth  is  V-shaped,  entirely  separated 
from  the  pit,  very  slender,  and  articulated  between  the  tooth  and  the  pit 
of  the  opposite  side;  the  lateral  teeth  are  large  and  comparatively  very 
robust/'— Gabb,  1869. 

"  A  careful  study  of  the  typical  species  of  this  group  shows  that  it  differs 
from  Spisula  only  in  tlie  following  features :  The  attached  ends  of  the 
resilium  were  convex  instead  of  flat  (as  is  sometimes  seen  in  recent 
species),  and  the  margins  of  the  pit  are  therefore  elevated  ;  while  the  pos- 
terior sinus,  instead  of  being  (as  usually  in  the  later  types  of  SjnsuJa) 
roofed  over  or  filled  up  with  a  solid  mass  of  callus  at  the  apex,  upon  which 
the  ligament  is  attached,  is  vacant,  so  that  the  ligament  was  fixed  on  the 
convex  margin  of  the  pit,  or  on  the  side  of  the  ventral  lamina,  or  partly 
on  both,  all  being  very  close  together.  This  character  would  seem  to  be 
trifling  until  it  is  observed  that  all  the  Mesozoic  species  are  characterized 
by  this  feature,  though,  as  in  recent  Spisula,  the  external  form  may  vary, 
the  dorsal  areas  be  smooth  or  grooved,  the  teeth  sulcate  or  smooth.  As  it 
is  common  to  all  the  Cretaceous  Mactridce  of  which  I  liave  been  able  to 
examine  a  hinge,  I  have  thought  it  best  to  retain  the  name  in  a  subgeneric 
sense  for  that  stage  of  development  of  the  group." — Dall,  1898.* 

>  Geol.  Survey  of  California,  1869,  Pal.,  vol.  ii,  p.  180. 

'  Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  ill,  pt.  iv,  p.  879. 
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The  group  is  restricted  to  the  Cretaceous. 

A.  Latitude  of  adult  shell  rarely  exceeding  25  mm.;   outline  ovate-tri- 

gonal   Cymbaphora  berry i 

B.  Latitude  of  adult  shell  exceeding  25  mm.;  outline  high-trigonal. 

Cymbaphora  wordeni 

Spisula  (Cymbophora)  berryi  n.  sp. 
Plate  XLIII,  Figs.  2,  3 

Description. — Shell  very  thin  and  fragile,  rather  small  for  the  genus, 
transversely  ovate-trigonal  in  outline,  smoothly  inflated;  umbones  small 
but  rather  prominent,  evenly  rounded,  overtopping  the  dorsal  margin,  the 
apices  incurved  and  feebly  prosogyrate,  medial  or  slightly  anterior  in  posi- 
tion; umbonal  angle  usually  exceeding  90°;  dorsal  margins  oblique  or 
somewhat  convex,  the  anterior  slope  as  a  rule  a  little  more  gentle  than  the 
posterior ;  anterior  extremity  rather  narrow  but  symmetrically  rounded ; 
posterior  obscurely  truncate  obliquely ;  base  line  quite  strongly  and  sym- 
metrically arcuate;  external  surface  sculptured  with  faint,  incremental 
striations,  less  feeble  and  more  crowded  toward  the  ventral  and  lateral 
margins ;  anterior  area  cut  oflf  by  a  shallow  and  sublinear  depression  which 
persists  from  the  umbones  to  the  base;  incremental  sculpture  much  less 
feeble  in  front  of  the  sidcus  than  behind  it ;  posterior  area  evenly  rounded 
but  differentiated  by  a  linear  liration  which  margins  a  cuneate  area ;  area 
clearly  differentiated  by  the  very  fine  evenly  crowded  concentric  striaj; 
incrementals  behind  this  oblique  wedge  the  most  elevated  of  any  on  the 
shell;  resilium  lodged  in  a  spoon-shaped  chondrophore  beneath  the 
umbones,  posteriorly  directed,  its  margins  raised  and  quite  strongly  rein- 
forced; hinge  armature  rather  concentrated,  two  cardinals  in  the  right 
valve,  partially  fused  beneath  the  umbones  and  diverging  at  an  angle  of 
little  less  than  90**,  anterior  arm  very  close  to  the  dorsal  margin  and 
diverging  from  it  at  a  very  small  angle,  posterior  arm  at  the  margin  of 
the  chondrophore;  laterals  double,  the  dorsal  lamina  distinct  from  the 
dorsal  margin  though  fused  with  it  basally ;  inner  faces  of  clasping  laterals 
transversely  striated ;  left  cardinal  short  but  heavy,  A  -shaped ;  left 
laterals  double,  the  inner  laminae  elevated  and  flattened  upon  their  sum- 
mits,  transversely   striated;   adductor   muscle   scars   rather   small   and 


Maryland  Geological  Survey  709 

obscure;  pallial  sinus  liDguiform,  symmetrically  rounded,  obliquely 
ascending  not  reaching  the  median  vertical  of  the  shell. 

Dimensions, — Altitude  15  mm.,  latitude  21  mm.,  diameter  10.2  mm. 

Type  Locality. — Brightseat,  Prince  George's  County. 

Cymbophora  berryi  is  characterized  by  its  rather  small  size,  evenly 
inflated  valves  and  regular  ovate-trigonal  outline. 

This  prominent  member  of  the  Monmouth  fauna  is  named  for  Prof. 
Edward  W.  Berry  of  Johns  Hopkins  University. 

Occurrence. — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  1  mile  virest  of  Friendly,  2  miles  south  of  Oxon  Hill,  Fort 
Washington,  Prince  George's  County. 

Collection. — Maryland  Geological  Survey. 

Spisula  (Cymbophora)  wordeni  n.  sp. 
Plate  XLIII,  Figs.  4,  5 

Description. — Shell  rather  large,  not  very  thin  but  very  fragile,  trigonal 
in  outline,  moderately  inflated;  umbones  submedial,  well  rounded,  the 
apices  full,  incurved,  prosogyrate ;  umbonal  angle  not  far  from  90®,  dorsal 
margin  very  steep,  the  anterior  oblique,  the  posterior  feebly  convex ;  maxi- 
mum latitude  of  shell  very  near  tlie  ventral  margin ;  lateral  margins  very 
short,  squarely  truncate ;  ventral  margin  feebly  but  evenly  arcuate ;  both 
anterior  and  posterior  areas  cut  off  by  obtusely  angulated  carinoe,  the 
anterior  outlined  by  a  linear  sulcus,  the  posterior  by  an  irregular  raised 
line  which  marks  the  anterior  boimdary  of  a  roughened  area  which  origi- 
nates at  the  umbones  and  gradually  widens  so  that  its  wider  extremity  is 
coincident  with  the  posterior  lateral  margin ;  anterior  area  and  posterior 
portion  of  posterior  area  quite  sharply  sculptured  incrementally;  sculp- 
ture on  medial  portion  of  disk  restricted  to  rather  inconspicuous  and 
irregular  incrcmentals ;  hinge  armature  rather  concentrated,  the  hinge 
plate  extending  less  than  half-way  down  the  margin;  ligament  internal, 
lodged  in  a  scoop-shaped  chondrophore  with  very  strongly  upcurved 
edges;  right  cardinals  diverging  at  an  angle  of  a  little  less  than  90°,  fused 
at  the  umbonal  extremity  of  the  anterior  dorsal  margin ;  lateral  lamina* 
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double,  the  dorsal  plate  probably  discrete  in  the  young  but  larger  and  fused 
with  the  dorsal  margin  in  the  adults;  left  cardinal  A -shaped,  placed 
directly  in  front  of  the  chondrophore ;  lateral  laminae  prominent,  the 
anterior  shorter  and  more  elevated  than  the  posterior,  both  of  them  flat- 
tened upon  their  saimmits  and  striated  transversely ;  adductor  muscle  scars 
obscure,  the  anterior  broadly  lenticular  and  falling  below  the  median  hori- 
zontal, the  posterior  larger  and  rudely  quadrilateral ;  pallial  line  very  near 
the  base ;  sinus  short,  uniform  in  width  throughout  its  extent,  obliquely 
ascending  and  rounded  at  its  extremity,  not  attaining  the  median  vertical. 

Dimensions. — Altitude  31.5  mm.,  latitude  37  mm.,  semi-diameter, 
11.5  mm. 

Type  Locality, — Brightseat,  Prince  George's  Coimty. 

This  species  is  well  characterized  by  its  high  trigonal  outline  and 
obtusely  angulated  anterior  and  posterior  carina.  The  species  was  at  first 
mistaken  for  C.  appressa  Gabb  from  Pataula  Creek,  Georgia,  but  it  is 
readily  separable,  whenever  interiors  can  be  obtained,  by  the  transversely 
striated  laterals.  It  is  named  for  Stanley  Worden,  who  has  so  greatly 
assisted  in  the  study  of  the  Tipper  Cretaceous  mollusca. 

Occurrence, — Monmouth  Formation. — Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Friendly,  1  mile  west  of  Friendly,  ?  McXeys  Corners, 
Prince  George's  County. 

Collection, — !Marvland  Geolo<(ical  Survev. 

Superfamily  MYACEA 
Family  CORBULIDAE 

Genus  CORBULA  Brugui^^re 
[Encyclopedic  M^thodique,  1792,  pi.  ccxxx] 

Type. — Corhula  gallica  Lam. 

Shell  small,  thick,  ovate,  more  or  less  rostrate;  valves  unequal,  the  left 
usually  tlie  smaller  and  the  flatter;  umlx)nes  prominent,  prosogyrate  or 
erect,  the  right  usually  higher  than  the  left ;  hinge  line  of  right  valve  fitted 
with  a  single  prominent  tooth  in  front  of  the  resilial  pit ;  lateral  laminai 

Etymology:    Corhula,  a  little  basket. 
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absent;  left  valve  with  a  deep  cardinal  socket  and  a  rudimentary  posterior 
tooth;  surface  sculpture  variable,  often  discrepant  on  the  two  valves  of  tlie 
same  individual,  usually  concentric,  never  strongly  radial ;  adductor  scars 
distinct;  pallial  line  indistinct;  sinus  feeble  or  obsolete. 

A  prominent  genus  among  the  small  bivalves  since  the  beginning  of 
the  Mesozoic.  The  recent  CorbulcB  include  some  seventy  species  of  almost 
universal  distribution  but  more  prolific  in  the  warmer  waters,  particularly 
in  the  China  seas. 

The  CorbulcB  of  the  Upper  Cretaceous  of  the  East  Coast  and  Gulf  are 
sadly  in  need  of  revision.  Many  of  the  species  have  been  described  from 
casts  and  have  a  doubtful  right  to  stand.  The  Tertiary  and  recent  Cor- 
bulcB are  so  diflBcult  to  determine  with  any  degree  of  assurance,  even  with 
all  their  characters  preserved,  that  it  seems  farcical  to  attempt  to  make 
accurate  specific  separations  from  casts  of  the  interior,  excepting  in 
unusually  well  characterized  species,  such  as  C.  bmdcata  Conrad. 

A.  Area  within  the  pallial  line  conspicuously  inflated Corhula  bUulcata 

B.  Area  within  the  pallial  line  not  conspicuously  inflated. 

1.  Valves  very  strikingly  dissimilar,  right  valve  highly  inflated,  very 

coarsely  plicated  concentrically.  .Cor bu 2a  crassiplica 

2.  Valves  not  very  strikingly  dissimilar. 

a.  Radial  sculpture  absent. 

i.  Latitude   of   adult   shell   exceeding   9   mm.,   concentric 
sculpture  fine,  sharp,  crowded. 

Corhula  monmouthcnsis 
ii.  Latitude  of  adult  shell  not  exceeding  9  mm.,  concen- 
tric sculpture  more  or  less  obtuse, 
a".  Valves  not  conspicuously  compressed.    Concentric 
plications  exceeding  25  in  number. 

Corbula  terramaria 
h\  Valves  conspicuously  compressed.    Concentric  pli- 
cations not  exceeding  25  in  number. 

Corhula  percompressa 

b.  Radial  sculpture  present  upon  the  disk  in  the  form  of  faint 

linear  striations Corhula  suhradiata 

CoRBL'LA  BisCLOATA  Conrad 

Corhula  hisulcata  Conrad,  1875,  Kerr's  Geol.  Rept.  of  North  Carolina,  App., 

p.  11,  pi.  ii,  figs.  13,  14. 
Corhula  foulkei  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  180,  pi. 

xxiii,  figs.  27-29.      (Not  C.  foulkei  Lea.) 
Corhula  hisulcata  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  638,  pi.  Ixxii,  figs.  15-22. 
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Description, — "  Shell  ovate-acute,  equilateral,  concentrically  striated, 
with  two  or  three  distant  large  concentric  furrows;  posterior  extremity 
acute/' — Conrad,  1875. 

Type  Locality. — Snow  Hill,  North  Carolina. 

"  The  dimensions  of  a  partially  restored  specimen,  a  plaster  cast  taken 
from  a  natural  mould,  are :  Length  13.5  mm.,  height  8  mm.,  thickness 
6.5  mm.  Shell  subcuneate  behind,  full  and  rounded  in  front.  Beaks 
small,  incurved,  situated  back  of  the  middle,  pointing  posteriorly.  Antero- 
cardinal  margin  long,  straight  near  the  beaks  and  curving  gently  down- 
ward in  front,  subparallel  with  the  basal  margin ;  anterior  margin  regu- 
larly rounded;  basal  margin  nearly  straight,  curving  upward  in  front; 
postero-basal  extremity  angular;  post-cardinal  margin  concave.  Valves 
strongly  ventricose  in  front,  compressed  behind,  the  ventral  margin  of 
the  right  valve  overlapping  that  of  the  left  and  its  posterior  extremity 
more  produced,  beaks  of  the  two  valves  subequal;  an  angular  umbonal 
ridge  is  present  on  the  right  valve,  with  a  narrow,  slightly  concave  post- 
imibonal  slope ;  on  the  left  valve  the  umbonal  ridge  is  obsolete.  Surface 
of  the  valves  marked  by  rather  fine,  concentric  lines  of  growi;h. 

"  Perfect  internal  casts  are  subcuneate,  but  not  so  greatly  produced 
posteriorly  as  the  shells,  the  muscular  impressions  are  conspicuous,  the 
whole  area  of  the  casts  between  the  muscular  impressions  and  the  pallial 
line  being  strongly  inflated.  Johnson  states  that  the  specimens  from 
JIaddonfield,  which  were  illustrated  by  Whitfield  as  C.  foulkei,  are  not  that 
species  but  C.  bisulcata  Conrad.  An  examination  of  the  type  specimens  in 
the  collection  of  the  Philadelphia  Academy  of  Natural  Sciences  has  con- 
firmed the  statement  of  Johnson.  The  species  occurs  in  abundance  in  the 
ClilTwood  clays,  and  it  seems  to  be  one  of  the  most  characteristic  species  in 
the  fauna  of  that  horizon.  They  occur  usually  in  the  form  of  internal 
casts,  some  of  which  are  very  perfect,  and  some  good  moulds  of  the 
exterior  have  been  found.'* — ^^Veller,  1907. 

The  species  is  represented  in  Maryland  by  a  single  cast  apparently  of  an 
immature  individual. 

Occurrence, — Matawan  Formatiox.  Three-quarters  of  a  mile  south- 
oast  of  Ulmstead  Point,  Anne  Arundel  County. 
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Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution, — Magothy  Formation,  Cliffwood  clay.  New 
Jersey.  Matawan  Formation,  Merchantville  clay  marl,  Woodbury  clay. 
New  Jersey.    Black  Creek  Formation,    Snow  Hill,  North  Carolina. 

CORBULA   CRASSIPLICA   Gabb 

Plate  XLIII,  Figs.  6,  7 

Corbula  crassiplica  Gabb,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

iv,  p.  394,  pL  Iviil,  flg.  25. 
Corbula  crassiplicata  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Crct.  and 

Jur.,  p.  15. 
Corbula  crassiplicata  Conrad,  1868,  Cook's  GeoL  of  New  Jersey,  p.  727. 
Corbula  perbrevis  Conrad,  1875,  Kerr's  Geol.  of  North  Carolina,  App.,  p.  11, 

pL  ii,  fig.  5. 
Corbula  crassiplica  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  178, 

pi.  xxiii,  fig.  30. 
Corbula  crassiplica  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  17. 
Corbula  crassiplica  WeWer,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  641,  pi.  Ixxii,  figs.  27,  28. 

Description, — "  Subtriangular,  heavily  ribbed,  thick ;  beaks  large  and 
incurved ;  umbones  large  and  round ;  umbonal  ridge  small  and  marked 
by  a  distinct  groove  immediately  in  advance  of  it,  rest  of  the  shell  marked 
by  about  a  dozen  very  coarse  transverse  ribs  except  on  the  umbones  which 
are  smooth  apparently  from  attrition.  Inside  hinge  large,  caudal  pro- 
longation marked  by  two  pit-like  depressions.  Length  .15  in.,  width  .2  in., 
height  of  right  valve  .07  in."— Gabb,  1860. 

Type  Locality, — *^  From  a  cut  on  the  Memphis  and  Charleston  R.  R., 
where  it  crosses  the  Tennessee  and  Mississippi  State  Line." 

Shell  small,  high,  trigonal,  slightly  inequilateral,  very  conspicuously 
incquivalvo ;  right  valve  almost  as  high  as  it  is  wide,  strongly  inflated  in 
the  umbonal  region,  the  apices  incurved,  acute,  prosogyrate  and  placed  a 
little  in  front  of  the  median  vertical ;  left  valve  oblong  trigonal  in  out- 
line, the  altitude  usually  less  than  three-fourths  of  the  latitude,  the  shell 
evenly  inflated  and  the  umbones  rather  low  and  subcentral;  anterior 
dorsal  and  lateral  margins  of  both  valves  evenly  rounded,  posterior  dorsal 


714  Systematic  Paleontology 

margin  oblique,  much  more  produced  in  the  right  valve  than  in  the  left ; 
lateral  margin  obliquely  truncate ;  base  line  broadly  and  evenly  rounded  in 
the  left  valve,  quite  strongly  arcuate  in  the  anterior  portion  of  the  right 
but  feebly  constricted  in  front  of  the  posterior  keel,  which  extends  in  the 
form  of  a  sharply  elevated  ridge  from  the  umbonal  region  to  the  posterior 
basal  margin;  area  behind  the  keel  sharply  differentiated  from  that  in 
front  of  it,  its  lateral  margin  in  the  right  valve  thin  and  slightly  reflected  ; 
external  surface  of  right  valve  corrugated  with  fifteen  to  twenty  promi- 
nent concentric  plications  about  half  of  which  are  confined  to  the  umbonal 
region  and  become  increasingly  fine  and  sharp  toward  the  apices,  the  other 
half  very  coarse  and  heavy,  often  somewhat  irregular  in  size  and  spacing 
toward  the  base,  but  approximately  uniform  in  prominence  from  the  ante- 
rior margin  to  just  in  front  of  the  posterior  keel  where  they  abruptly 
evanesce;  keel  and  area  behind  it  sculptured  only  with  strong  incre- 
mentals;  left  valve  smooth  excepting  for  irregular  incremental  sculpture; 
ligament  internal,  supported  by  a  rather  prominent  lamelliform  chondro- 
phore  in  the  left  valve ;  resilial  pit  in  right  valve  quite  profound  ;  dentition 
restricted  to  a  single,  subumbonal,  sharply  conical  tooth  in  the  right  valve 
and  a  subumbonal  socket  for  its  reception  in  the  left ;  adductor  scars  not 
very  distinct,  quite  well  up  toward  the  dorsal  margins,  pallial  sinus  broad 
but  not  very  deep,  pallial  line  much  more  distant  from  the  base  in  the 
right  valve  than  in  the  left,  because  of  the  overlapping  ventral  margin  of 
the  larger  valve. 

Dimensions, — Right  valve,  latitude  5  mm.,  altitude  4  mm.;  left  valve, 
latitude  3  mm.,  altitude  2.7  mm.:  maximum  diameter  of  double  valves 
2.5  mm. 

This  species  is  by  far  the  most  abundant  representative  of  the  genus  in 
the  Upper  Cretaceous  faunas  of  ^laryland,  and  is  one  of  the  most  prolific 
of  the  smaller  bivalves  in  the  Monmouth  of  Prince  George's  County.  It 
is  readily  recognizable  by  the  strong  discrepancy  of  the  valves  in  size, 
outline  and  sculpture  and  by  the  robust  concentric  plications  upon  the 
disk  of  the  right  valve. 

Weathered  individuals  of  this  species  present  a  most  deceptive  appear- 
ance ;  the  entire  external  sculpture  and  posterior  keel  and  area  are  decor- 
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ticated,  leaving  a  high,  trigonal  subequilateral  shell  with  no  trace  of  con- 
centric plications  or  posterior  keel. 

Occurrence. — Monmouth  Fokmatiox.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  1  mile  west  of  Friendly,  McNeys  Corners,  Prince  George's 
County. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey,  IT.  S.  National  Muffcum. 

Outside  Distribution, — Mataivan  Formation,  ]^Ierchantville  clav  marl, 
Woodbury  clay,  Wenonah  sand,  Xew  Jersey.  Monmouth  Formation. 
Navesink  marl,  l^ed  Bank  sand,  Xew  Jersev.  Black  Creek  Formation. 
North  and  South  Carolina.  Eutaw  Formation  (Tombigbee  sand  member). 
Exogyra  ponderosa  zone,  Prentiss  County,  ^ilississippi.  Mortoniceras 
subzone,  Stewart  County,  Georgia.  Ripley  Formation.  Exogyra  costata 
zone,  Schley  County,  Georgia;  Eufaula,  Alabama;  Union,  Tippah  and 
Alcorn  counties,  ^lississippi.  Extreme  top  of  zone,  Pataula  Creek, 
Georgia. 

CoKlU'LA   MONMOUTIIEXSIS   U.    sp. 

Plate  XIJV,  Figs.  4-8 

Description. — Shell  rather  large  for  the  genus,  ovate  trigonal  in  out- 
line, inequilateral  and  inconspicuously  inequi valve;  umlx^nes  subcentral 
in  position,  sub(»qual  in  the  two  valves,  somewhat  flattened  u]ion  their 
^unmlits,  the  apices  at'ute  and  prosogyrate  ;  right  valve  more  inflated  than 
left  in  the  anterior  portion,  and  with  a  wider  posterior  area  which  is 
angulated  near  its  dorsal  margin  and  slightly  reflected  over  the  left  valve; 
anterior  margins  of  both  valves  broadly  and  evenly  rounded ;  ])osterior 
dorsal  slope  more  gentle  in  the  right  valve  than  in  the  left;  the  lateral 
margin  produced  and  obtusely  angulated  in  the  right,  obliquely  truncate 
in  tlie  left;  l)ase  line  more  strongly  arcuate  in  the  larger  valve;  external 
sculpture  in  lx>th  valves  of  very  fine,  sharp  lamellaB  closely  overlap])ing, 
the  free  edge^*  direittnl  toward  tiie  umboncs,  least  fwble  on  the  anterior  and 
ventral  i)ortions  of  the  disk,  very  faint  in  the  uml)onal  region  and  evan- 
escent near  the  posterior  keel;  ligament  internal,  supported  by  a  ratluT 
inconspicuous  lamelliform  chondro])hore  behind  tbe  umbone  in  the  left 
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valve:  resilial  pit  in  the  right  valve  broad  but  rather  shallow,  the  solitary 
t<Mjth  siibumbonal  in  position,  stout,  obtusely  conical ;  receiving  socket  in 
left  valve  also  subumbonal,  long  but  not  ven'  deep ;  adductor  muscle  scars 
relatively  long,  rather  indistinct;  pallial  sinus  broad,  shallow:  pallial  line 
rather  near  the  basal  margin. 

Dimensions. — Altitude  G.9  mm.,  latitude  1 1.4  mm.,  maximum  <liameter 
of  double  valves  5  mm. 

This  is  the  largest  of  the  Corbulce  in  the  Maryland  Cretaceous. 

Occurrence. — MoxMorTir  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George's  County. 

Collection. — Maryland  Geological  Survey. 

Coijm'LA  tekkamakia  n.  sp. 
Plate  XLIII,  Figs.  8-10 

Description. — Shell  rather  small,  moderately  inflated,  ovate-trigonal  in 
outline,  inequilateral,  inequivalved ;  medial  and  iK)sterior  ventral  margins 
and  the  posterior  lateral  margins  overlapping:  anterior  ends  brgadly 
rounded  in  both  valves;  posterior  keel  more  produced  in  the  right  valve, 
the  area  l)ehind  it  wider  than  in  the  left  and  obtuselv  antrulated  near  the 
dorsal  margin;  base  line  in  the  right  valve  quite  strongly  arcuate  ante- 
riorly and  medially,  recurved  and  slightly  contracted  toward  the  posterior 
keel;  in  the  left  valve  feebly  and  somewhat  obliquely  arcuate;  umbones 
not  very  prominent,  of  equal  altitude  in  both  valves,  flattened  upon  their 
summits,  incurved  and  prosogyrate;  posterior  area  cut  off  by  a  sharply 
roun<le(l  ridge  which  extends  from  the  apices  to  the  jiostorior  basal  line; 
external  surface  of  both  valves  sculptured  with  about  thirty  rounded 
obtuse  concentric  ridges,  which  are  strongest  upon  the  disk  but  which  per- 
sist with  diminished  strength  across  the  posterior  area,  growing  gradually 
finer  and  closer  toward  the  umbones;  ligament  internal,  supported  by  a 
chondrophore  in  the  left  valve,  which  judging  by  the  resilial  pit  in  the 
right  is  rather  small ;  cardinal  tooth  in  right  valve  stout  and  conical,  siil)- 
umbonal  in  position :  adductor  impressions  distinct,  the  anterior  ti  little 
ventral  and  the  posterior  a  little  dorsal  to  the  median  horizontal ;  pallial 
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sinus  very  shallow;  pallial  line  rather  distant  from  the  hase;  body  cavity 
deeply  excavated. 

Dimensions. — Of  double  valves:  Altitude  4.2  mm.,  latitude  6.4  mm., 
maximmn  diameter  2.8  mm.  Right  valve  of  a  second  specimen :  Altitude 
5  mm.,  latitude  6.D  mm. 

Type  Loculiiy, — Brightseat,  Prince  George's  County. 

Occurrence, — Monmouth  Formation.  Brighti>eat,  ?  Friendly,  Prince 
Geo^ge^s  County. 

Collection, — Maryland  Geological  Survey. 

COKBULA   PERCOMPRESSA   U.   sp. 

Plate  XLIV,  Figs.  1-3 

Description, — Shell  small,  ovate-trigonal,  both  valves  strongly  and 
almost  equally  compressed,  slightly  inequilateral,  very  slightly  inequi- 
valve;  mnbonos  subccntral,  much  flattened  upon  their  summit-s,  prosogy- 
rate;  lunule  feebly  defined,  less  so  in  the  left  valve  than  in  the  right; 
anterior  end  rather  narrow,  the  dorsal  slope  moderately  steep  for  the 
genus ;  lateral  margin  evenly  but  strongly  rounded ;  posterior  dorsal  slope 
a  little  steeper  than  the  anterior ;  lateral  margin  obliquely  truncate ;  base 
line  gently  arcutc  and  in  the  right  valve  very  feebly  contracted  in  front 
of  the  keel ;  posterior  keel  acute  and  persistent  from  umbones  to  l)ase,  but 
not  very  conspicuous  because  of  the  compression  of  the  valves :  external 
surface  sculptured  with  about  twenty  broad  but  not  greatly  elevated 
concentric  plications,  which  become  increasingly  finer  and  more  crowded 
toward  tlu?  umbones,  and  which  override  the  keel  and  persist  to  the 
posterior  dorsal  margin  but  with  diminished  vigor;  ligament  internal; 
chondrophore,  judging  by  the  resilial  pit  in  the  right  valve,  quite  narrow 
but  considerably  produced ;  right  cardinal  tooth  rather  small ;  adductor 
scars  rather  small,  the  posterior  placed  well  up  imder  the  dorsal  margin ; 
pallial  sinus  very  shallow,  pallial  line  distant  from  the  l^ase. 

Dimensions. — Altitude  4.4  mm.,  latitude  0  mm.,  diameter  of  double 
valves  2.3  mm. 

Type  Locality. — Brightseat,  IVince  (ieorgr's  County. 
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C.  percompressa  is  separated  from  C  ierramaria  by  the  much  higher 
compression  of  the  valves  and  the  fewer  and  coarser  concentric  plications. 

Occurrence, — ^ifoxMOUTH  Formation.  Brightseat,  ?  Brooks  estate 
near  Seat  Pleaf?ant,  Prince  George^s  County. 

Collection, — ^laryland  Cicological  Survey. 

C'OUBULA    SUBRADIATA   n.   sp. 

Plate  XLIV,  Figs.  9-15 

Description. — Shell  of  medium  size,  rather  thin,  ovate-trigonal  in  out- 
line, moderately  inflated,  inequilateral,  inequivalve,  right  valve  slightly 
overlapping  the  left  along  the  i>osterior  half  of  the  base  line  and  the  dorsal 
and  posterior  lateral  margins;  anterior  ends  of  l>oth  valves  broadly 
rounded ;  jKisterior  end  obliquely  truncate :  ventral  margin  arcuate  in  the 
right  valve  and  feebly  contracted  in  front  of  the  rostrum,  slightly  patulous 
anteriorly  in  the  left  valve ;  uml>ones  of  equal  altitude,  moderately  inflated, 
flattened  upon  their  summits,  incurved,  prosogyrate:  posterior  keel  devel- 
o|>ed  along  a  line  extending  from  the  umlx)nes  to  the  posterior  ventral 
margin,  the  angulations  Injcoming  increasingly  acute  toward  the  base; 
posterior  area  slightly  wider  in  the  right  valve  than  in  the  left  and  slightly 
depressed,  obtusely  angulated  nc*ar  the  dorsal  margin  of  the  right  valve; 
external  surface  sculptured  with  fine  and  irregular  concentric  undulations 
which  sharpen  toward  the  ventral  margin  but  evanesce  toward  the  umbones 
and  are  absent  altogether  upon  the  i)osterior  area,  excepting  near  the  base ; 
concentric  sculpture  overridden  by  microscopically  fine  radial  striations 
developed  only  upon  the  disk  and  at  the  ventral  margin  of  the  posterior 
area ;  ligament  internal,  supported  by  a  laminar  chondro])hore  in  the  left 
valve:  resilial  pit  in  the  right  valve  liroad  and  shallow;  cardinal  tooth  in 
right  valve  stout,  conical;  adductor  muscle  scars  obscure;  pallial  sinu< 
broad  but  verv  shallow. 

Dimensions. — Altitude  4.5  mm.,  latitude  0.5  mm.,  maximum  diameter 
of  double  valves  3.2  mm. 

Type  Locality. — Brooks  estate  near  Seat  Pleasant.  Prince  Ot'orge's 
Coiintv. 
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There  are  a  number  of  valves  of  uncertain  relationships  occurring  with 
C,  suhradiaia  and  at  nearby  localities.  Their  affinities  are  undoubtedly 
with  subradiata,  but  whether  they  are  properly  referable  to  the  same 
species,  or  subspecies  or  an  entirely  distinct  species,  only  the  collection 
of  further  material  will  establish.  They  differ  from  the  type  in  the  greater 
compression  of  the  valves  and  the  consequently  more  obtuse  posterior  keel. 
Some  are  more  sharply  sculptured,  others  less  sharply,  but  there  is  an 
aspect  of  consanguinity  about  the  group  that  makes  it  seem  probable  that 
they  are  isolated  representatives  of  an  unbroken  series. 

Occurrence, — Monmouth  Formation.  Brightseat,  Brooks  estate,  near 
Seat  Pleasant,  ?  McNeys  Corners,  ?  1  mile  west  of  Friendly,  Pi'ince 
George's  County. 

Collection, — ^Maryland  Geological  Survey. 

Family  SAXICAVIDAE 

Genus  PANOPE  Menard 
[M6m.  Nouveau  Gen.  Coq.  Biv.,  1807,  p.  31] 

Type, — Panoye  ahirovandi  Menard. 

Shell  equivalve,  oblong,  gaping  at  both  ends;  surface  smooth  or  con- 
centrically furrowed ;  ligament  external,  conspicuous ;  a  single  prominent 
conical  tooth  in  each  valve ;  pallial  sinus  deep. 

A  genus  that  has  been  in  cxistonco  since  the  close  of  the  Cretaceous,  cul- 
minated in  the  Tertiary  and  is  represented  to-day  by  about  a  dozen  species 
occurring  chiefly  in  cooler  waters. 

Dall  has  given  the  following  discussion  of  tlie  genus: 

"  This  well-known  genus,  after  the  exclusion  of  the  Saxicavoid  species, 
fonns  a  very  natural  group,  related  to  the  MyacidcB  on  the  one  hand  and 
to  Saxicara  on  the  other.  Some  pearly  forms  formerly  confoimded  with 
it  have  long  been  eliminated,  and  have  relations,  no  doubt,  with  Ana- 
tinacea. 

'*  I  have  lia«l  tlie  advantage  of  an  opportunity  to  study  several  Pacific 
Coast  forms  in  life  and  in  their  natural  surrounding,  as  well  as  a  very 

Etymology:    Panopea,  a  sea-nymph. 
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large  series  of  our  Tertiary  species,  and  also  a  fair  series  of  most  of  the 
recent  exotic  species.  For  that  reason,  perhaps,  the  following  conclusions 
will  have  a  certain  value,  which  is  only  derived  from  a  somewhat  extended 
range  of  observations  of  the  animals  themselves. 

"  All  boring  moUusks  in  which  the  shell  has  so  degenerated  that  it  no 
longer  covers  the  whole  adult  animal  when  retracted  are  more  liable  to 
variation  in  minute  details  than  those  in  which  the  valves  meet  distallv, 
and  dynamically  influence  their  own  development  by  fixing  for  it  certain 
definite  limits.  This  is  markedly  the  case  in  the  present  genus.  Those 
shells  which  live  in  an  easily  movable  medium,  such  as  sand  or  fine,  soft 
mud,  are  thinner,  better  developed,  more  elongated  and  less  distorted  than 
their  cogeners  who  are  obliged  to  confine  themselves  to  a  gravelly  or  stony 
situs.  So  marked  is  the  difference  that  1  have  several  times  been  presented 
with  supposed  new  species  based  on  these  dynamic  characters,  and  by  a 
curious  reversal  of  logic,  have  been  assured  that  the  differences  must  be 
specific,  because  the  animals  inhabited,  respectively,  the  different  kinds 
of  ground  alluded  to. 

"  I  have  observed,  also,  that  where  the  ground  into  which  the  burrowers 
retire  is  a  comparatively  thin  coating  over  a  stony  or  rocky  layer  which 
they  cannot  pierce,  the  tendency  in  Panopea,  Mya,  etc.,  is  for  relatively 
short  and  broad  shells,  with  shorter  siphons,  to  survive ;  which  naturally 
have  a  wider,  shorter,  and  more  rounded  pallial  sinus  and  shorter  and 
more  incurve<l  nymphs.  I  believe  the  influence  of  the  environment  is 
direct  and  not  selective;  at  all  events,  the  association  of  situs  and  speci- 
mens so  characterized  is,  as  far  as  I  have  been  able  to  determine,  quite 
uniform,  whether  selective  or  not 

*'  In  addition  to  the  differences  more  or  less  evidentlv  due  to  situs  there 
is  a  series  of  differences  which  occur  among  specimens  of  a  single  species 
from  apj)arently  the  same  situs,  both  in  the  fossil  and  recent  forms.  These 
inirlude  a  nearly  rectilinear  as  compared  with  an  arcuate  hinge  line,  and  a 
short  as  opjx^sed  to  a  long  insertion  of  the  ligament.  The  length  of  the 
ligament  is  perhaps  co-ordinated  with  the  heaviness  of  tlie  valves,  but  the 
differences  alluded  to  occur  so  constantly  that  I  have  l)i*en  IimI  to  suspect 
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that  they  miglit  be  due  in  part  to  differences  correlated  with  sex  in  this 
genus/'— Dall,  1895/ 


A.  Posterior  lateral  margin  obliquely  truncate. 

1.  Umbones  anterior;  anterior  dorsal  margin  gently  sloping. 

Panope  decisa 

2.  Umbones    subcentral;     anterior    dorsal    margin    approximately 

straight  Panope  monmouthensis 

B.  Posterior  dorsal  margin  smoothly  arcuate Panope  bonaspes 

1'anopk  decisa  Conrad 

Panopaa  decisa  Conrad,  1853,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol.  ii, 

p.  275,  pi.  xxiv,  flg.  19. 
Panop<Ba  decisa  Meek,  1864,  Check  List  Inv.  Fossils  N.  A.,  Cret.  and  Jur., 

p.  15. 
Glycymeris  decisa  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 
Panopea  decisa  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  181,  pi. 

xxiv.  figs.  5-8. 
Panopea  decisa  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  18. 
Panopea  decisa  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

646,  pi.  Ixxiii,  figs.  3,  4. 

Dt'.icripiion. — **  Oblong,  ventricose,  concentrically  waved  or  furrowed ; 
slightly  contracted  posteriorly;  posterior  hinge  line  nearly  parallel  with 
the  hase;  posterior  margin  truncated  obliquely  inwards;  basal  margin 
nearly  straight :  beaks  situated  about  one-third  the  shell's  length  from  the 
anterior  margin." — Conrad,  J  853. 

7'///>(?  Localihj. —  ?  i^urlington  County,  New  Jersey ,  or  ?  Chesapeake 
and  Delaware  Canal,  Delaware. 

"  Shell  moderately  large  and  ventricose,  with  moderaU'ly  large  project- 
ing beaks,  wliich  are  situated  a  little  nearer  the  anterior  end.  widely 
gaping  at  the  posterior  i*nd  and  closed  anteriorly.  Anterior  extremity 
rounded,  longest  below  the  middle,  anterior  end  truncated,  i)rojecting  near 
the  cardinal  line  and  receding  below.  Surface  of  the  shell  marked  by  very 
strong,  broad,  concentric  undulations  most  strongly  developed  on  the 
middle  of  the  valves  and  becoming  nearly  obsolete  on  some  specimen^ 
both  anteriorly  and  posteriorly.  The  valves  are  also  often  depressed  along 
the  posterior  umbonal  slope,  showing  a  distinct  furrow  at  the  bending  of 
the  undulations  of  the  surface  at  this  point. 

» Trans.  Wagner  Free  Inst.  Sci.,  Phila.,  vol.  iil,  pt.  iii,  p.  827. 
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"  The  internal  features  of  the  species  are  not  easily  made  out  from  the 
imperfect  casts  under  examination,  the  shell  having  been  too  fragile  to 
leave  the  impressions  of  pallial  line  or  muscular  scars  so  as  to  be  traced 
with  any  degree  of  certainty.  The  hinge,  however,  has  been  considerably 
thickened  and  has  left  the  imprint  of  its  features  on  some  of  the  speci- 
mens, so  that  by  the  use  of  gutta-percha  its  features  have  been  fairly 
showTi.  There  is  positive  evidence  of  only  a  single  projecting  tooth  in  each 
valve,  which  has  been  long  and  incurved." — Whitfield,  1885. 

The  shell  is  represented  in  the  area  under  discussion  only  by  a  single 
cast  collected  from  along  the  canal,  one  of  Conrad's  original  localities. 

It  differs  from  Panope  monmouthensis  in  the  more  compressed  valves, 
the  more  prominent  and  more  anterior  umbones  and  the  more  oblique 
anterior  dorsal  margin. 

Occurrence, — Matawan  Formation.  Post  105,  Chesapeake  and  Dela- 
ware Canal,  Delaware. 

Collections. — Maryland  (Jeological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  New  Jersey  Geological  Survey,  U.  S.  National  ^luseum. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl, 
Woodbury  clay,  Wenonah  sand,  New  Jersey.  Monmouth  Formation. 
Navesink  marl.  Red  Bank  sand.  New  Jersey.  Peedee  Formation.  North 
and  South  Carolina.  Eutaw  Formation  (Tombigbee  sand  member). 
Exoijyra  ponderosa  zone,  Prentiss  County,  Mississippi.  Ripley  Formation. 
Exo(jyra  costata  zone.  Warrior  County,  Georgia;  Owl  Creek,  Tippah 
County,  Mississippi. 

Paxope  monmouthensis  n.  sp. 
Plate  XLV,  Figs.  4,  5 

description. — Shell  large,  subcylindrical  in  outline,  inequilateral,  gap- 
in^LT  iHjsteriorly,  apparently  closed  in  front;  uml)ones  sulx^entral,  not  very 
prominent;  dorsal  margins  straight;  anterior  lateral  margin  broadly 
rounded,  or  obscurely  truncate,  posterior  obliquely  truncate  from  the  dor- 
sal margin  to  the  ventral  so  that  the  former  margin  is  more  produced  pos- 
teriorly than  the  latter;  base  line  approximately  straight  and  i)arallel  to 
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the  cardinal  margins,  rounding  smoothly  into  the  anterior  lateral  margin 
and  more  abruptly  into  the  posterior ;  external  surface  undulated  concen- 
trically, rather  sharply  and  regularly  in  the  immediate  vicinity  of  the 
umbones,  broadly  and  irregularly  over  the  medial  portion  and  more  closely 
toward  the  ventral  and  lateral  margins ;  ligament  external,  opisthodetic, 
mounted  on  a  short  but  very  robust  nymph;  no  hinge  plate  developed., 
armature  restricted  to  a  single  cardinal  tootli  in  each  valve,  the  cardinal  of 
the  right  valve  in  front  of  that  of  the  left  when  interlocked ;  characters  of 
muscle  scar  and  pallial  line  unknoA\'n. 

Dimensions, — Altitude  G5.6  mm.,  latitude  100.5  mm.,  semi-diameter 
19  mm. 

Type  Locality. — Brightseat,  Prince  George's  County. 

The  form  differs  from  Conrad's  decisa  in  being  more  compressed,  with 
less  prominent,  more  central  umbones  and  a  more  constricted  anterior 
dorsal  margin. 

Occurrence, — Monmovtii  Formatiox.  John  Higgins  farm,  2  miles 
west  of  Delaware  City,  Delaware ;  r  Cayots  Corners,  Cecil  County ;  Bright- 
scat,  Brooks  estate  near  Seat  Pleasant,  ?  ^McXeys  Comers,  Prince  George's 
County,  Maryland. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey,  U.  S.  National  Museum. 

PaXOPE    B0NA^S^ES   U.    sp. 

Plate  XLY,  Fig.  2 

Description, — Shell  rather  small,  elliptical  in  outline,  almost  twice  as 
high  as  \vidc,  moderately  and  t'venly  intiated ;  umbones  compres^ied ;  sub- 
central,  overtopping  the  dorsal  margin ;  anterior  portion  of  shell  sym- 
metrically rounded,  the  posterior  slightly  wider  and  more  broadly  arcuate; 
base  line  approximately  straight :  external  surface  sculj)ture(l  with  irregu- 
lar, concentric  corrugations  which  are  most  pronounced  on  the  medial 
dorsal  and  posterior  portions  of  the  shell,  evanescing  anteriorly  and 
broader  and  more  shallow  vcntrallv:  characters  of  interior  of  shell  not 
known. 
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Dimensions, — Altitude  26  mm.,  latitude  40  ±  mm.;  semi-diamotcr 
8  mm. 

Panope  bonaspes  is  smaller  than  either  of  the  other  Panopece  repre- 
sented within  the  area  under  discussion  and  differs  from  them  l)oth  in 
the  smoothly  rounded  rather  than  obliquely  truncate  posterior  margin. 

The  species  is  perhaps  the  most  conspicuous  member  of  the  Magothy 
bivalve  fauna. 

Occurrence. — Maoothy  Formation'.  Good  Hope  Hill,  District  of 
Columbia. 

Collection. — Maryland  Geological  Survey. 

Superfamiiy  ADESMACEA 
Family  PHOLADIDAE 

Genus  PHOLAS  Linne 
[Systema  naturse,  ed.  x,  1758,  p.  669] 

Type. — Phohis  dactylus  Linne. 

Shell  thin,,  brittle,  often  strengthened  externally  by  accessory  plates, 
elongate,  cylindrical,  gaping  anteriorly ;  valves  reflected  at  the  umbones, 
the  space  beneath  divided  by  radial  septa  into  cellular  chambers;  hinge 
plate  furnished  with  myophorial  process;  sculpture  not  uniform  over  the 
surface  of  the  valve;  pallial  sinus  long  and  deep  as  would  be  inferred 
from  the  long  siphons  which  are  united  excepting  at  the  ciliated 
extremities. 

The  genus  has  been  in  existence  since  the  Jurassic.  It  is  represented 
to-day  l)y  a]>out  twenty  species,  all  of  them  burro wers  in  clay,  wood  or 
even  rock,  and  all  possessing  the  property  of  phosphorescence. 

Pholas  pectorosa  Conrad 
Plate  XLV,  Fig.  1 

*  .♦  Pholas  cithara  Morton.  1834,  Syn.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  68. 

pi.  ix,  fig.  10. 
Pholas  pectorosa  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.,  Phila.  for  1852-53,  p. 

200. 


Etymology:  ^wXdr,   lurking  in  a  hole. 
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Pholas  pectorosa  Conrad,  1854,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol.  ii, 

p.  299,  pi.  xxvii,  flg.  9. 
f  f  Pholas  cithara  Meek,  1864.  Check  List  Inv.  Fossils,  N.  A..  Cret.  and 

Jur.,  p.  16. 
f  f  Clavipholas  cithara  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  728. 
.'  f  Martesia  cithara  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  304. 
Pholas  cithara  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  187,  pi. 

XXV,  figs.  14-16.     (Synonymy  excluded.) 
Pholas  pectorosa  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  18. 
Pholas  cithara  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 

651,  pi.  Ixxiv,  fig.  7  (ex  parte). 

Description. — "  Ovate-cuneate ;  anteriorly  inflated,  contracted  in  the 
middle;  posterior  side  cuneiform;  disk  with  radiating  ribs,  largest  ante- 
riorly, and  interrupted  by  concentric  furrows;  anterior  side  very  short, 
margin  obtusely  rounded  or  subtruncated ;  basal  margin  rounded  ante- 
riorly, contracted  medially,  straight  posteriorly.'^ — Conrad,  1854. 

Type  Locality. — Tinton  Falls,  Monmouth  County,  N'ew  Jersey. 

"  Shell  triangularly  ovate,  acutely  pointed  behind  and  subtruncate  in 
front.  Valves  very  ventricose,  the  depth  and  thickness  when  united 
about  equal,  giving  a  nearly  round  section.  Anterior  umbonal  ridge 
inflated  and  nearly  subangular  in  some  cases,  always  sharply  rounded,  and 
the  anterior  surface  somewhat  flattened  or  but  little  convex.  Central 
region  of  the  valves  sulcated  obliquely,  more  or  less  constricting  the  front 
margin  at  about  or  just  behind  the  center.  Hinge  line  straight,  deeply 
sunken  betwen  the  large,  inflated  and  enrolled  approximate  beaks.  Surface 
of  the  shell  marked  by  strong  radiating  ribs,  numerous  but  somewhat 
irregular  posterior  to  the  umbonal  angle,  but  few  and  distant  in  front; 
also  by  comparatively  strong  concentric  ridges,  which  are  distinctly 
deflected  at  the  mesial  sulcus  and  pass  obliquely  upward  in  front  of  it. 
Those  concentric  ridges  form  flattened  nodes  of  the  radiating  ribs  In- 
crossing  them  on  the  anterior  part  of  the  shell. 

"  1  have  seen  several  casts  of  this  species,  and  noticed  considerable 
variation  in  their  characters,  especially  in  the  strength  of  the  surface 
markings,  in  the  form  of  the  anterior  end,  and  in  the  strength  of  the  mesial 
sulcus  of  the  valves,  and  especially  in  the  strength  and  character  of  a 
sometimes  dcH'ply  impressed  l)ut  narrow  line  marking  the  l)ottom  of  the 
sulcus  and  dividing  the  anterior  and  posterior  sections  of  the  shell,  it 
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being  in  some  instances  almost  obsolete.  Mr.  Morton's  type  specimen; 
which  I  have  not  seen,  seems  to  have  been  very  small,  and  to  have  had  the 
anterior  end  rounded  from  below,  while  Mr.  Conrad's  type  of  P.  pectorosa 
is  full  and  round  below  and  sloping  above,  while  a  cast  of  a  single  valve 
which  is  figured  appears  to  have  been  quite  sharply  truncate  in  front  and 
angular  on  the  umlx)nal  ridge.  There  is  also  much  difference  in  the  pro- 
portional strength  of  the  two  sets  of  ribs  in  the  different  examples." — 
Whitfield,  1885. 

Morton^s  type  of  P.  cithara  has,  apparently,  been  lost  and  his  descrip- 
tion is  so  meager  and  his  figure  so  inadequate  that  it  is  impossible  to  deter- 
mine with  absolute  assurance  its  relationship  to  the  P.  pectorosa  of  Con- 
rad. Conrad's  type  now  in  the  Philadelphia  Academy  of  Natural  Sciences 
is  from  the  Monmouth  at  Tinton  Falls,  New  Jersey,  and  there  is  no  doubt 
whatever  about  the  specific  identity  of  this  form  and  the  casts  from  the 
Monmouth  of  Prince  George's  County.  It  seems  not  at  all  improbable, 
though  by  no  means  established,  that  Conrad's  species  is  distinct  from 
Morton's  and  possibly  its  descendant,  since  in  Xew  Jersey  and  Maryland 
the  former  is  restricted  apparently  to  the  Monmouth,  the  latter  to  the 
Matawan. 

Occurrence. — ^Ionmouth  Formation'.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey,  U.  S.  National  Museum. 

Outside  Distribution. — Monmouth  Formation.  Tinton  beds,  Xew 
Jersey.  Bipley  Formation.  Exogyra  costata  zone,  ?  Chickasaw,  ?  Union, 
and  ?  Tippah  counties,  Mississippi. 

Genus  MARTESIA  Leach 
[Blainville,  Man.  Mai.,  vol.  i,  1825,  p.  632] 

Ty/ic. — Pholas  clavata  T^amarck  =  Pholas  striata  Linne. 

Sliell  ovate-oblong,  cuneiform,  strengthened  by  three  accessory  plates ; 
young  forms  gaping  anteriorly;  valves  closed  at  the  completion  of  the 
burrow  with  a  calcareous  septa  or  "  oallum  " :  surface  deeply  sculptured 
by  a  single  radial  sulcus. 

Etymology:     Unknown. 
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The  genus  has  been  reported  from  deposits  as  early  as  the  Carboniferous. 
The  customary  habitat  of  the  present  day  species  is  in  burrows  excavated 
in  the  floating  timber  and  driftwood  of  the  warm  and  temperate  seas. 

Mautesia  cretacea  Gabb 

Pholcis  cretacea  Gabb,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  voL  Iv,  p. 

393,  pL  Ixviii,  fig.  18. 
Pholas  cretacea  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur.. 

p.  16. 
Pholaa  t  cretacea  Conrad,  1868,  Cook's  GeoL  of  New  Jersey,  p.  728. 
Marteaia  cretacea  Gabb,  1876,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  304. 
Marteaia  (Pholaa)  cretacea  Whitfield,  1886,  Mon.  U.  S.  Geol.  Survey,  vol.  ix, 

p.  190,  pi.  XXV,  figs.  20-23. 
Pholaa  cretacea  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  18. 
Marteaia  cretacea  Johnson,  1905,  IMderrif  p.  18. 
Marteaia  cretacea  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  Iv,  p. 

654,  pi.  Ixxiv,  figs.  8-11. 

Description. — "Tube  conical,  rounded  at  the  widest  end,  ^surface 
marked  by  oblique  lines;  shell  (?)."— Gabb,  1860. 

Type  Locality, — Raritan  Bay,  Xew  Jersey. 

"  Shell  small,  subhemispherical  in  front,  cuueate  behind,  the  beaks 
strongly  incurved,  umbones  prominent.  The  anterior  margin  rounding 
regularly  from  the  anterior  extremity  of  the  hinge  line  into  the  straight 
basal  margin,  posterior  margin  subtruncate,  post-cardinal  margin  sloping 
backward  from  the  posterior  extremity  of  the  hinge  line.  Surface  of  each 
valve  marked  by  a  deep,  narrow  groove  extending  from  the  beak  obliquely 
backward  to  the  ventral  margin  which  it  meets  in  front  of  the  middle  of 
the  shell ;  in  most  individuals  a  second  groove  close  to  and  parallel  with 
the  first,  but  a  little  wider  and  shallower,  is  introduced  a  short  distance 
below  the  beak  and  continues  to  the  margin.  The  anterior  region  of  the 
shell  is  marked  by  fine  costa^  which  bend  al)ruptly  upward  in  front  of  the 
ol)lique  grooves,  continuing  to  alx)ve  the  middle  of  the  shell,  where  they 
make  a  nearlv  rectan<rular  turn  and  continue  in  a  horizontal  direction  to 
the  anterior  margin,  surrounding  two  sides  of,  and  sharply  difl*erentiating, 
a  sniootli,  triangular,  slightly  raised  area  in  the  antero-ventral  region  of 
each  valve.  The  posterior  region  of  the  shell  is  marked  by  broader 
rounded  costie,  parallel  with  the  margin  of  the  valves. 
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"The  dimensions  of  a  specimen  of  average  size  are:  Tiength  T  mm., 
height  4.5  mm.,  greatest  thickness  4.8  mm. 

"  The  name  Pholas  cretacea  was  originally  applied  to  a  group  of  casts 
of  the  tubes  of  one  of  the  Pholadidce,  without  any  knowledge  of  the  shell 
characters.  At  a  later  date  the  original  author  of  the  species  described  a 
single  individual  of  a  shell  and  referred  it  to  the  same  species  as  the  pre- 
viously described  tubes,  ^  because  it  is  of  about  the  proper  size  to  form 
such  tubes.^  In  themselves,  the  tubes  of  this  group  of  pelecypods  possesf 
no  characters  which  can  be  used  for  specific  determination,  and  conse- 
quently the  species  Pholas  cretacea,  afterwards  referred  to  the  genus 
Martesia,  may  be  considered  as  founded  upon  the  shell  described  by  Gabb. 
Whitfield  has  illustrated  Gabb's  specimen  and  redescribed  it,  but  he  saw 
no  additional  specimens.  In  the  recent  collections  of  the  Survey,  fifty  oi 
more  individuals  of  this  species  have  been  observed  in  a  fragment  of  fossil 
wood  from  1  to  1^  in.  in  diameter  and  8  in.  long.  The  entire  surface 
of  this  wood  is  filled  with  the  burrows  of  this  species,  and  in  each  burrow 
is  a  well  preserved  shell  or  the  internal  cast  of  a  shell.  These  specimens 
show  some  variation  in  several  characters,  but  a  comparison  with  G abb's 
type  of  3/.  cretacea  has  shown  them  to  be  not  essentially  different  from 
that  species.  Some  of  the  examples  are  shorter  than  usual  and  conse- 
quently taper  more  abruptly  to  the  posterior  extremity  than  the  average 
form,  but  the  most  important  variation  is  the  presence  or  absence  of  the 
supplementary  oblique  furrow  in  front  of  the  primary  one  extending 
from  the  beak  to  the  ventral  margin.  In  the  majority  of  individuals  this 
furrow  is  present  and  its  absence  is  more  apt  to  be  a  feature  of  the  smaller 
and  presumably  the  younger  shells.  In  a  few  specimens  of  nearly  maxi- 
mum size  this  furrow  is  nearly  obsolete,  being  noticeable  only  near  the 
ventral  margin,  and  in  one  specimen  it  is  absent  from  one  valve,  although 
faintly  indicated  on  the  other." — Weller,  IDOT. 

The  species  has  a  doubtful  representation  within  the  Delaware-lVIaryland 
area.  A  single  somewhat  distorted  tube  referred  tentatively  to  this 
species  was  collected  along  the  canal.  A  cast  of  the  interior  with  frag- 
ments of  the  substance  still  adhering  has  even  more  dubious  affinities. 
The  surface  cliaracters  are  apparently  very  similar  to  those  of  M.  cretacea. 
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but  the  valves  are  smaller  and  so  much  more  compressed  that  it  seems 
hardly  probable  that  the  limits  of  variation  even  in  Martesia  are  wide 
enough  to  include  both  forms. 

Occurrence. — Matawan  Formatiox.  ?  Marl  pit  near  Post  236, 
Chesapeake  and  Delaware  Canal,  Delaware.  Monmouth  Formation. 
?  Brightseat,  Prince  George's  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Xatural  Sciences,  New  Jersey  Geological  Survey. 

Outside  Distribution. — Maiairan  Formation.  Merchantville  clav  marl, 
Marshalltown  clay  marl.  New  Jersey. 

Family  TEREDINIDAE 

Genus  TERFDO  Linnc 
[Systema  Naturae,  ed.  z,  1758,  p.  651] 

Type. — Teredo  navalis  Linn6. 

Shell  much  reduced ;  valves  trilobed,  widely  gaping  anteriorly  and  pos- 
teriorly; surface  concentrically  striated;  hinge  margin  reflected,  edentu- 
lous; spoon-shaped  process  projecting  from  interior  of  hinge  for  attach- 
ment of  pedal  muscle;  anterior  adductor  degenerate;  pallial  line 
coincident  with  the  margins  of  the  valves. 

The  recent  representatives  of  the  species,  the  so-called  ship-worms,  have 
been  notorious  since  the  days  of  the  Roman  Empire.  To-day  they  occur  in 
the  temperate  and  tropical  seas  in  numbers  sufficient  to  endanger  all  sub- 
marine wooden  constructions,  whether  ships,  wharves,  piers,  bridges,  piles 
or  dikes.  Protection  is  gained  only  by  metal  sheathing  or  by  treatment 
with  creosote. 

The  genus  has  a  long  pedigree.  Certain  burrows  from  the  Carbonifer- 
ous have  been  referred  doubtfully  to  the  Teredo,  and  there  is  no  question 
that  it  existed  in  the  Mesozoic. 

A.  Posterior  extremity  of  shell  lobate  dorsally;   tubes  circular  in  cross- 

section  Teredo  irregularis 

B.  Posterior  extremity  of  shell  slightly  produced  dorsally  but  not  lobate; 

tubes  lenticular  in  cross-section Teredo  rhombica 


Etymology:    Teredo,  a  name  given  by  Pliny  to  a  worm  that  gnaws  wood. 
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Teredo  irregularis  Gabb 

Teredo  tibialis  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group  U.  S.,  p.  68  (ex 

parte). 
Teredo  irregularis  Gabb,  1860.  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol.  iv, 

p.  393,  pi.  Ixviii,  fig.  19. 
Teredo  contorta  Meek,  1864,  Check  List  Inv.  Fossils,  N.  A.,  Cret.  and  Jur., 

p.  16. 
Teredo  irregularis  Meek,  1864,  Ibidem. 

Teredo  contorta  Conrad,  1868,  Cook's  Geol.  of  New  Jersey,  p.  727. 
Teredo  irregularis  Conrad,  1868,  Ibidem. 
Teredo  irregularis  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  191, 

pi.  XXV,  figs.  18,  19. 
Teredo  irregularis  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  18. 
Teredo  contorta  Johnson,  1905,  Ibidem. 
Teredo  irregularis  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  656,  pi.  Ixxiv,  figs.  1-3. 

Description. — "  Tube  irregular,  tortuous,  dilated  in  places  and  some- 
times transversely  wrinkled.  Shell  twice  as  large  as  that  of  T.  tibialis, 
more  abruptly  truncate  anteriorly." — Gabb,  18()0. 

Type  LocalHij. —  ?  New  Jersey. 

"Tubes  as  shown  by  their  casts  gregarious,  exceedingly  tortuous  and 
contorted,  sometimes  annulatcd,  increasing  gradually  in  size  from  their 
point  of  origin,  the  larger  ones  reaching  a  diameter  of  10  mm.  or  more. 
Shell  subglobular,  cordate  in  outline  from  in  front,  the  beaks  a  little  in 
front  of  the  middle  of  the  hinge  line,  widely  gaping  behind  and  open  in 
front ;  the  postero-cardinal  extremity  somewhat  produced  in  a  rounded 
lobe.  Anterior  margin  rounding  from  the  hinge  line  above  into  the  upper 
margin  of  the  large,  deep,  subrectangular,  antoro-basal  hiatus  which 
reaches  above  the  mid-height  of  the  shell;  basal  margin  short;  posterior 
margin  obliquely  subtruncate  below,  bent  abruptly  backward  near  the 
hinge  line  and  continuing  around  the  postero-cardinal  lobe  of  the  shell. 
Valves  ventricose,  the  beaks  prominent,  much  elevated  above  the  hinge  line 
and  strongly  incurved  or  enrolled  :  the  surface  curving  steeply  towards  the 
antero-cardinal  extremity  and  then  deflected  shortly  before  reaching  the 
margin,  curving  less  abruptly  to  the  postero-cardinal  extremity.  In  the 
casts  a  very  deep  and  prominent  furrow  passes  from  the  hinge  line  just 
back  of  the  beaks  to  the  posterior  mar<rin  just  ])elow  the  post-cardinal  lobe 
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of  the  shell ;  another  faint  groove,  which  is  less  conspicuous  upon  the  larger 
individuals,  crosses  the  post-umbonal  slope  in  a  nearly  vertical  direction 
from  the  lower  margin  of  the  deep  groove  already  described  behind  the 
beaks  to  the  posterior  extremity  of  the  basal  margin;  surface  of  the 
anterior  half  of  the  shell,  as  shown  in  impressions  of  the  exterior,  marked 
by  exceedingly  fine,  regular,  concentric  striae,  parallel  with  the  shell 
margin,  twenty  or  more  of  which  occupy  the  space  of  1  mm.  These  striae 
towards  the  antero-cardinal  extremity  are  crossed  by  finer  radiating  striae, 
which  produce  an  exceedingly  fine  reticulate  pattern  upon  the  shell  sur- 
face.   Markings  of  the  posterior  half  of  the  shell  unknown. 

"  Casts  of  the  irregular  burrows  of  this  species  are  sometimes  of  com- 
mon occurrence  in  the  Merchantville  clay,  penetrating  masses  of  fossil 
wood,  and  on  tracing  these  burrows  to  their  termination  casts  of  the  shell 
can  usually  be  found,  sometimes  in  excellent  condition.  Some  masses  of 
the  tubes  are  all  much  smaller  than  those  in  other  masses,  but  all  the  tubes 
in  one  group  are  usually  of  approximately  the  same  dimensions.  It  was 
at  first  thought  possible  that  the  diflierent  sized  tubes  indicated  different 
species,  but  the  shells  are  all  essentially  the  same,  whether  from  large  or 
small  tubes,  in  all  masses  observed  in  the  Merchantville  clay  marl.  A 
mass  of  essentially  identical  tubes  has  been  found  in  the  Marshalltown 
clay  marl,  however,  associated  with  many  individuals  of  Martesia  bisulcaia, 
which  have  a  very  different  shell,  described  in  this  report  as  Turnus 
Jciimmeli,  Other  similar  tubes  occur  sometimes  in  the  Navesink  marl,  but 
the  accompanying  shells  have  not  been  observed.  These  tubes,  however, 
seem  to  be  straighter  and  they  probably  belong  to  another  species. 

"  The  type  specimen  of  T.  irregularis  is  without  data  as  to  locality  or 
horizon,  and  the  description  of  the  shell  itself  is  too  meager  to  be  of  any 
use  in  identification.  Inasmuch,  however,  as  the  Merchantville  clay  marl 
is  the  horizon  where  burrows  of  this  sort  most  frequently  occur,  and  as 
Gabb  described  numerous  fossils  from  this  horizon  in  Burlington  County, 
New  Jersey,  it  is  altogether  probable  that  the  type  specimen  is  specifically 
identical  with  the  shell  here  described. 

"  Morton  evidently  applied  the  name  Teredo  tibialis  to  all  the  Teredo- 

like  tubes  he  found  in  New  Jersey,  but  the  name  is  still  retained  for  the 
48 
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tubes  like  those  which  he  illustrated,  which  are  found  only  in  the  Vincen- 
town  limesand.  The  specimens  which  he  referred  to  from  ^  the  friable 
marls'  which  are  preserved  as  ^ casts  in  lignite'  were  in  all  probability 
rej)resentatives  of  the  species  T.  irregularis. 

"  The  type  of  Teredo  contoriu  Gabb,  which  is  preserved  in  the  collection 
of  the  Philadelphia  Academy  of  Science,  has  been  carefully  compared  with 
the  recently  collected  examples  which  are  here  referred  to  T.  irregularis, 
and  there  can  be  no  doubt  as  to  their  specific  identity ;  it  also  is  without 
doubt  a  Merchantville  clay  marl  specimen,  and  it  is  safe  to  conclude  that 
it  is  a  synonym  of  T,  irregularis" — Weller,  1907. 

The  species  is  represented  in  Maryland  only  by  a  few  fragmentary 
tubes,  the  largest  of  them  embedded  in  a  mass  of  wood  from  near  Post  218 
on  the  Chesapeake  and  Delaware  Canal. 

Occurrence, — Matawan  Formation.  Post  218,  Chesai^eake  and  Dela- 
ware Canal,  Delaware ;  Ulmstead  Point,  Anne  Arundel  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Xew  Jersey  Geological  Survey. 

Outside  Distribution. — Matawan  Formation.  Merchantville  clay  marl, 
New  Jersey. 

Teredo  rhombic  a  n.  sp. 

Plate  XLV,  Fig.  3 

Description. — Shell  composed  of  two  small  plates  gaping  widely  at  lx)th 
extremities,  feebly  convex  and  rhombic  in  outline;  umbones  small, 
rounded,  inconspicuous,  not  overtopping  the  dorsal  margin ;  anterior 
dorsal  margin  horizontal,  ap])roximately  parallel  to  the  base,  slightly  pro- 
duced beliind;  posterior  dorsal  margin  oblique,  diverging  from  the  ante- 
rior at  an  angle  of  not  far  from  140°,  merging  smoothly  into  the  trun- 
cated lateral  margin;  posterior  lateral  margin  obliquely  truncate,  pro- 
duced but  not  lobate  at  the  dorsal  extremity;  base  line  straight,  less 
abruptly  upcurved  behind  than  in  front;  posterior  area  differentiated  by  a 
linear  sulcus  dropped  from  the  umbones  to  the  posterior  ventral  margin ; 
incremental  sculpture  in  front  of  the  diagonal  feeble  and  irregular, 
behind  it  sharp  and  minutely  laminar,  the  dorsal  edges  free  and  closely 
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and  regularly  overlapping;  ligament  obsolete;  hinge  margin  reflected, 
edentulous;  produced  under  the  umbones  into  a  minute  linguifomi 
process  for  the  support  of  the  pedal  muscle ;  characters  of  interior  obscure ; 
tubes  compressed,  corrugated,  lenticular  in  cross-section. 

Dimensions, — Altitude  5  mm.,  latitude  3.2  mm.,  maximum  diameter 
4  mm. 

The  valves  are  separated  from  those  of  the  co-existent  Teredo  irregularis 
Gabb  by  the  non-lobate  posterior  dorsal  extremity,  while  the  tulics  differ 
from  the  irregular  cylindrical  tubes  of  Gabb's  species  in  being  compressed 
and  corrugated. 

Occurrence, — Monmouth  Formation.  Brightseat,  Prince  George's 
Countv. 

Collection, — Maryland  Geological  Survey. 
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MOLLUSCOIDEA 

CLASS  BRACHIOPODA 

Order  TELOTREMATA 

Superfamily  TEREBRATULACEA 
Family  TEREBRATULIDAE 

Genus  TEREBRATULA  Miiller  (Ruckman  emend.) 

Terebratula  harlaki  Morton. 
Plate  XLVII,  Figs.  1-5 

Terebratula  harlani  Morton,  1829,  Am.  Jour.  Sci.,  Ist  ser.,  voL  xvii,  p.  283; 

vol.  XYiii,  p.  250,  pL  iii,  fig.  16. 
Terehratula  harlani  Morton,  1827,  Jour.  Acad.  Nat.  Scl.,  Phila.,  1st  ser.,  vol. 

vl,  p.  73,  pi.  iii,  figs.  1-7. 
Terebratula  perovalis  Morton,  1827,  Ibidem,  p.  77,  pi.  iii,  figs.  7,  8.     (Not 

T.  perovalis  Sowerby.) 
Terebratula  harlani  Morton,  1834,  Sjrn.  Org.  Rem.  Cret.  Group,  U.  S.,  p.  70, 

pi.  iii,  fig.  1,  pi.  ix. 
Terebratula  Camilla  Morton,  1834,  Ibidem,  p.  70. 

Terebratula  harlani  Marcou,  1853,  Expl.  Text  to  Geol.  Map  IJ.  S.  and  Brit- 
ish Provinces  of  N.  A.,  p.  47,  pi.  vii,  fig.  8. 
Terebratula  harlani  Gabb,  1862,  Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1861,  p.  18. 
Terebratula  harlani  Cook,  1868,  Cook's  Geol.  of  New  Jersey,  p.  375,  text 

figs. 
Terebratula  harlani  Conrad,  1868,  Ibidem,  p.  723. 
Terebratula  harlani  Credner,  1870,  Zeitsch.  Deutsch.  Geol.  Gesell.,  vol.  xxii, 

p.  221. 
Terebratula  harlani  Whitfield,  1885,  Mon.  U.  S.  Geol.  Survey,  vol.  ix,  p.  6. 

pi.  i,  figs.  15-23. 
Terebratula  gorbyi  Miller,  1892,  17th  Ann.  Rept.  Dept.  Geol.  and  Nat.  Res. 

Indiana,  p.  687,  pi.  xiii,  figs.  3,  4. 
Terebratula  harlani  Bagg,  1898,  Am.  Geol.,  vol.  xxiii,  p.  370. 
Terebratula  harlani  Clark    and    Martin,    1901,    Maryland    Geol.    Survey, 

Eocene,  p.  204,  pi.  Iviii,  figs.  2,  3. 
Terebratula  harlani  Johnson,  1905,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  6. 
Terebratula  harlani  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv, 

p.  357,  pi.  xxviii.  figs.  1-8. 

Description, — "  Shell  large,  about  twice  as  long  as  broad,  sides  straight 
and  imperfectly  parallel;  upper  valve  plano-convex,  obscurely  biplicated 
except  near  the  margin,  which  has  three  inconsiderable  sinuses;  lower 
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valve  very  convex,  with  a  longitudinal  ridge  and  slight  lateral  depres- 
sions; beak  incurved;  umbo  prominent/' — ^Morton,  1829. 

"Shell  large,  the  dimensions  of  a  large  individual  being:  Length 
59  mm.,  width  36  mm.,  thickness  36  mm. ;  elongate  oval  in  outline  with  sub- 
parallel  sides,  often  becoming  more  or  les  cylindrical  in  old  specimens ;  the 
front  margin  more  or  less  truncated,  sometimes  bilobate  from  a  flattening 
or  lobing  of  the  valves  anteriorly.  Pedicle  valve  very  ventricosc,  becoming 
almost  gibbous  in  old  individuals,  the  beak  large,  strong,  incurved,  trun- 
cated at  the  apex  by  the  large  foramen  whose  diameter  is  greater  externally 
than  within,  the  truncation  in  full-grown  shells  being  parallel  with  the 
axis  of  the  valves;  lateral  margins  of  the  beak  subangular;  the  median 
portion  of  the  valve  often  flattened  or  somewhat  concave  toward  the  front 
and  the  lateral  slopes  sometimes  impressed.  Brachial  valve  much  less 
convex  than  the  pedicle,  the  beak  small  and  strongly  incurved ;  the  median 
portion  of  this  valve  flattened  or  concave  anteriorly,  the  flattened  portion 
being  bounded  on  each  side  by  a  more  or  less  distinct  angular  ridge  which 
separates  it  from  the  lateral  slope,  this  feature  often  being  exaggerated 
to  so  great  an  extent  as  to  give  the  anterior  half  of  the  shell  a  decidedly 
plicate  apearance ;  internally  the  crura  are  slender  near  the  junction  with 
the  valve,  and  expand  rapidly  to  form  a  broad  loop  from  8  mm.  to  15  mm. 
in  length,  with  the  width  more  than  two-thirds  of  the  length,  the  loop 
sharply  angular  at  the  points  of  recurvature.  Surface  of  both  valves 
marked  by  numerous  lines  of  growth  which  are  often  crowded  towards  the 
front  of  old  specimens  so  as  to  form  distinct  varices.  Shell  substance  finely 
pimctate,  the  punctae  usually  visible  under  a  hand  lens,  always  more  dis- 
tinctly seen  upon  exfoliated  surfaces. 

"  Remarks. — This  species  is  perhaps  the  largest  Terebratuloid  shell 
known  in  anv  of  the  American  faunas,  and  at  the  horizons  where  it  is 
found  in  the  Cretaceous  formations  of  New  Jersey  it  usually  occurs  in 
great  numbers.  It  usually  forms  a  very  constant  bed  at  the  summit  of  the 
Hornerstown  marl  where,  through  several  feet  of  sediments,  the  shells 
occur  almost  to  the  exclusion  of  everything  else.  The  species  also  occurs 
in  the  quartz  sand  facies  of  the  Vincentown  formation,  sometimes  in  great 
numbers,  but  always  in  the  form  of  internal  casts." — ^Weller,  1907. 
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The  young  are  much  broader  relatively  than  the  adults.  Xone  of  the 
Maryland  individuals  that  have  come  under  observation  exhibit  the  strong 
radial  plication  which  characterizes  the  variet}'  fragilis.  There  is  scarcely 
an  individual  which  is  less  feebly  plicate  than  Morton's  t\\)e  of  T,  harhni, 
sensu  stricto. 

The  species  occurs  associated  with  the  Eocene,  and  quite  a  little  litera- 
ture has  grown  up  around  the  question  of  whether  or  not  the  si)ecies  is 
reworked. 

Occurrence, — Raxcocas  Formation.  Drawyer  Creek,  near  Odessa, 
south  side  of  Appoquinimink  Creek  l)etween  Odessa  and  mill-dam, 
Xoxonville,  Xoxontown  Millpond,  Delaware:  head  of  Sassafras  River 
on  Jackson  farm  and  Jacobs  farm,  ^larvland. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Class  BRYOZOA 

Order  CYCLOSTOMATA 

Family  DIASTOPORIDAE 

Genus  STOMATOPORA  Bronn 

Stomatopora  regularis  Gabb  and  Horn 
Plate  XLVI,  Fig.  11 

Stomatopora  reffularis  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat.  Sci.,  Phila., 
(2)  voL  V,  p.  172,  pL  xxi,  fig.  63. 

Stomatopora  regularis  Waller,  1907,  Geol.  Survey  of  New  Jersey.  Pal.,  vol. 
iv,  p.  313,  pi.  XX,  figs.  1-3. 

Alecto  regularis  Meek,  1864,  Check  List  In  v.  Fossils,  N.  A.,  Cret.  and  Juras- 
sic, p.  4. 

Description, — "  Zoarium  encrusting,  ramose,  the  branches  filiform  and 
usually  very  regular,  from  0.4  mm.  to  0.6  mm.  in  width,  the  surface 
slightly  convex,  the  sides  sloping  gently  towards  the  lateral  margins, 
rarely  or  never  abrupt.  Zocrcia  regular  in  shape,  usually  a  little  wider 
just  l)ehind  the  aperture  and  the  sides  converging  slightly  ]>osteriorly, 
this  difference  in  width,  however,  is  frequently  scarcely  noticeable  and  is 
never  sufficient  to  sharply  separate  the  successive  zooecia  from  each  other. 
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Zooecial  apertures  circular,  tubular  and  inclined  a  little  forward  in 
unworn  specimens/* — ^W^eller. 

The  type  specimens  were  obtained  from  the  Yincentown  limesand  of 
the  Bancocas  formation  of  Xew'  Jersey,  where  the  species  occurs  quite 
abundantly. 

Occurrence, — Raxcocas  Formation.  South  side  of  Appoquinimink 
Creek  l)etwcH'n  mill-dam  and  Odessa,  and  at  Xoxontown  Millpoud,  Dela- 
ware. 

Collection, — Maryland  Geological  Survey. 

Stomatopora  kCmmeli  Ulrich  and  Bassler 

Plate  XLVI,  Fig.  10 

Stomatopora  kiimmeli  Ulrich  and  Bassler,  1907»  Geol.  Survey  of  New  Jer- 
sey, Pal.,  vol.  iv,  p.  314,  pi.  xx,  fig.  4. 

Description. — Zoarium  encrusting,  ramose,  the  branches  very  fine 
and  delicate,  from  0.15  mm.  to  0.2  mm.  in  width,  the  surface  transversely 
convex,  the  slope  from  center  to  lateral  margins  never  abrupt.  Zooecia 
regular  in  form,  scarcely  differentiated,  although  the  sides  converge 
slightly  posteriorly.  Zooecial  apertures  circular,  in  unworn  specimens, 
with  the  rim  slightly  elevated  and  inclined  a  little  forward. 

This  species  is  a  very  close  ally  of  S,  regularis,  but  may  be  distinguished 
from  that  species  by  its  more  delicate  growth  and  smaller  zocecia. 

Occurrence, — Raxcocas  Formation.  Noxontown  Millpond,  Delaware. 

Collection, — ^laryland  Geological  Survey. 

Genus  BERENICEA  Lamarck 

Berenicea  AMERICANA  Ulrich  and  Bassler 

Plate  XLVI,  Fig.  14 

Berenicea  americana,  Ulrich  and  Bassler,  1907,  Geol.  Survey  of  New  Jersey, 
Pal.,  vol.  iv,  p.  315,  pi.  xx,  fig.  7. 

Description, — Zoarium  encrusting,  growing  in  more  or  less  irregular 
patches  upon  the  surfaces  of  other  bryozoa.  Zooecia  contiguously  arranged 
in  more  or  less  regular  spreading  series,  each  zoojcium  about  0.5  mm.  in 
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length  and  from  0.1  mm.  to  0.13  mm.  in  width,  the  lateral  boundaries 
sharply  defined  by  impressed  grooves,  the  surface  gently  convex  trans- 
versely. Zooecial  apertures  nearly  terminal,  circular,  a  little  narrower 
than  the  zocEcia,  directed  slightly  forward,  with  a  slightly  elevated  rim- 
like border. 

This  species  cannot  be  confused  with  any  associated  bryozoa,  the  other 
American  species  of  the  genus  being  mainly  of  Ordovician  age.  The 
species  is  particularly  characterized  by  its  small,  narrow,  elongate 
zooecia,  with  each  zooecium  sharply  marked  laterally. 

Occurrence. — Rancocas  Formation.  Noxontown  Millpond,  Delaware. 

Collection, — ^Maryland  Geological  Survey. 

Family  IDMONEIDAE 

Genus  CRISINA  d'Orbigny 
Crisina  striatopora  Ulrich  and  Bassler 

Plate  XLYI,  Fig.  15 

Crisina  striatopora  Ulrich  and  Bassler,  1904,  Maryland  Geol.  Survey,  Mio- 
cene, p.  406,  pi.  cxvii,  figs.  1-4. 

Crisina  striatopora^  Ulrich  and  Bassler,  1907,  Geol.  Survey  of  New  Jersey, 
Pal.,  vol.  iv,  p.  319,  pi.  xxi,  figs.  15-18. 

Description. — Zoarium  erect,  ramose,  probably  not  exceeding  1  cm.  in 
height,  dividing  dichotomously  at  intervals  of  about  1.5  mm.;  branches 
subovate  in  cross-section,  thickest  imiformly  convex  and  traversed  longi- 
tudinally by  from  sixteen  to  twenty  punctate  striae  on  the  reverse  side, 
narrower  and  carrying  alternating  series  of  zoacial  apertures  on  the 
obverse  side.  Zocicial  apertures  rarely  three,  usually  four  in  each  series, 
in  contact  laterally,  the  inner  one  of  each  series  largest,  most  prominent 
and  subcircular,  the  outer  one  smallest,  drawn  out  distally  and  apparently 
grading  into  the  pores  lying  between  the  longitudinal  ridges  of  the 
reverse  side.  Series  of  zooecia  curving  first  forward  then  slightly  back- 
ward, separated  by  a  deep  interspace  averaging  about  0.2  mm.  in  width ; 
about  five  rows  in  2  mm.  Over  the  basal  part  of  the  zoarium  the  zocecial 
apertures  are  covered  one  after  the  other  by  the  gro^-th  of  the  striato- 
punctate  dorsal  integument. 
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The  type  specimens  were  obtained  from  the  Miocene  of  Maryland,  but 
apparently  the  same  species  occurs  rather  rarely  in  the  Yincentown  lime- 
sand  of  the  Upper  Cretaceous  at  Yincentown,  New  Jersey. 

Occurrence, — ^Raxcocas  Formation.  South  side  of  Appoquinimink 
Creek  between  mill-dam  and  Odessa,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Family  FASCIGERIDAE 

Genus  FILIFASCIGERA  d'Orbigny 

Filifascigera  meg^ra  (Lonsdale) 

Plate  XLYI,  Fig.  12 

TubuHpora  megctra  Lonsdale,  1845,  Quart.  Jour.  GeoL  Soc.,  London,  I,  p. 
69,  figs,  a,  b. 

Filifascigera  megara  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat  Sci.,  Phlla., 
(2)  YoL  y,  p.  165,  pL  xxi,  fig.  53. 

Filifascigera  megatra  Ulrich,  1896,  Zittel-Eastman,  Textbook  PaL,  vol.  1,  p. 
263,  fig.  421. 

Filifascigera  megayra  Ulrich  and  Bassler,  1907,  Geol.  Survey  of  New  Jer- 
sey, Pal.,  vol.  iv,  p.  325,  pi.  xxii,  figs.  12-15. 

Filifascigera  megwra  Ulrich,  1913,  Zittel-Eastman,  Textbook  Pal.,  vol.  1, 
p.  332,  fig.  451. 

Description, — The  encrusting  zoarium  of  this  species  may  very  readily 
be  recognized  from  all  cyclostomatous  bryozoa  by  the  fasciculate  zooe- 
cia,  arranged  in  groups  of  from  two  to  five,  arising  from  the  center  of  the 
broadest  portions  of  tlie  zoarium. 

This  is  a  common  and  characteristic  species  of  the  Yincentown  lime- 
sand  in  New  Jersey  and  Delaware. 

Occurrence, — Rancocas  Formation.  Noxontown  Millpond,  Delaware. 

Collection, — ^Maryland  Geological  Survey. 

Family  LICHENOPORIDAE 

Genus  LICHENOPORA  Dcfrancc. 
LicuEXOPoijA  PAPYRACEA  (d'Orbigny) 

Plate  XLYI,  Fig.  13 

Vnituhigera  papyracea  D'Orbigny,  1852,  Pal.  Franc.,  Terr.  Cret.  Tom.  5, 

p.  761,  pi.  643.  figs.  12-14. 
Lichenopora  papyracea  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol. 

Iv,  p.  27,  pi.  xxii,  fig.  20. 
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Description. — The  small  encrusting  subcircular  colonies  of  this  species 
with  a  maximum  diameter  of  4  mm.  readily  separates  this  form  from  all 
other  associated  species. 

Occurrence. — ^Rancocas  Formation.  Xoxontown  Millpond,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Order  CHILOSTOMATA 

Family  MEMBRANIPORIDAE 

Genus  MEMBRANIPORA  Rininville 

Membranipora  axnuloidea  Ulrich  and  Bassler 

Plate  XLVI,  Fig.  3 

Membranipora  annuloidea  Ulrich  and  Bassler,  1907,  Geol.  Survey  of  New 
Jersey,  Pal.,  vol.  Iv,  p.  335,  pL  xxiii,  fig.  16. 

Description. — Zoarium  encrusting.  Zooecia  from  0.5  mm.  to  0.65  mm. 
in  lengtli,  their  width  about  three-fourths  their  length,  more  or  less  hex- 
agonal in  outline,  sharply  defined  by  depressed  furrows.  Zooecial  aper- 
tures al)out  0.2  mm.  in  length,  subovate  in  outline,  surroimded  by  a  rather 
broad,  somewhat  elevated,  rounded  marginal  rim  which  is  marked  by  a 
series  of  from  ten  to  thirteen  small  subcircular  pits  with  raised  borders. 
Ovicells  variable  in  their  distribution,  either  abundant  or  much  scattered, 
usually  a  little  broader  than  long  with  the  side  next  the  zooecial  aperture 
somewhat  flattened,  about  0.15  mm.  in  width. 

When  worn,  the  marginal  ring  of  pits  al>out  the  zooecial  apertures  is 
more  or  less  obscure  and  sometimes  wanting  entirely.  The  species  some- 
what resembles  the  Italian  Tertiary  species  M.  annulus  Manzoni,  but 
differs  in  having  more  rounded  zooecia  and  more  numerous  pores. 

Occurrence. — Rancocas  Formation.  Xoxontown  Millpond,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Genus  AMPHIBLESTRUM  Cray 

Ampiiiblestrum  iieteropora   (Ciabl)  and  Horn) 

Plate  XLVI,  Figs.  5,  6 

Reptoflustrella  f  heteropora  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat.  Sci., 
Phila.  (2),  VOL  v,  p.  162.  pL  11.  fig.  50. 
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Reptofluatrella  t  heteropora  Ulrich,  1901,  Maryland  GeoL  Survey,  Eocene,  p. 

213,  pL  Ix,  figs.  8,  9. 
Amphibleatrum  heteropora  Weller,  1907,  Oeol.  Survey  of  New  Jersey,  PaL, 

VOL  iv,  1907,  p.  333,  pL  xxiii,  figs.  14-16. 

Description, — Zoarium  encrusting  in  irregular  patches,  usually  grow- 
ing upon  other  species  of  bryozoa.  Zooecia  in  a  single  layer,  usually 
arranged  with  but  little  regularity,  but  sometimes  exhibiting  a  tendency 
to  grow  in  radiating  lines,  longer  than  wide,  pointed  in  front,  broadly 
subtruncate  behind;  aperture  about  O.Jo  mm.  in  width,  subtriangular  in 
outline  with  convex  sides,  often  approaching  an  oval  form  in  very  long 
zocecia ;  bordered  anteriorly  and  laterally  by  a  slightly  elevated,  rounded 
ridge  which  becomes  obsolete  posteriorly.  Just  in  front  of  the  anterior 
angle  of  the  zooecial  ajK^rture  is  a  small  subcircular  pore,  probably  the 
point  of  attachment  of  an  avicularium.  Posterior  portion  of  the  zocecia 
covered  with  a  regularly  convex,  smootli  wall,  which  in  old  zoaria  is  con- 
tinued over  the  entire  surface,  totally  obliterating  the  aperture. 

Xot  uncommon  in  the  Yincentown  limcsand  at  Vincentown,  Mullica 
Hill  and  Timber  Creek,  Xew  Jersey,  and  at  Noxontown  Millpond,  Dela- 
ware.   Rare  in  the  Eocene  (Aquia)  at  Upi)er  Marlboro,  Maryland. 

Occurrence, — Raxcocas  Formation'.  Noxontown  Millpond,  Delaware. 

Collection. — ^Faryland  Geological  Survey. 

Genus  ESCHARINELLA  d'Orbigny 
EscHAUiXELLA  ??  ALTiMURALis  Tllrich  and  Bassler 

Plate  XLVl,  Fig.  7 

Escharinella  altimuralU  Ulrich  and  Bassler,  1907,  Geol.  Survey  of  New  Jer- 
sey, Pal.,  vol.  iv.  p.  339,  pi.  xxiv.  figs.  9,  10. 

Description, — This  very  characteristic  species  may  be  readily  distin- 
guished by  its  suborbicular  zooicia  averaging  0.5  mm.  in  length  with  their 
extremely  thin  walls  and  with  a  very  large  subelliptical  avicularium  at 
each  zowcial  angle.  The  generic  placement  in  Escharinella  is  entirely 
provisional  until  this  group  of  species  can  be  thoroughly  studied. 

This  is  an  abundant  species  in  the  Vincontown  limcsand  at  Yincen- 
town, Xew  Jersev. 

Orrurrenre. — Raxcocas  Formation.    Xoxontown  Millpond,  Delaware. 

Collection, — Mar  viand  Geolotjical  Survey. 
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Family  CRIBRILINIDAE 

Genus  CRIBRILINA  Gray 

Cbibrilika  sagbna  (Morton)  Weller 
Plate  XLVI,  Pigs.  1,  2 

Fluatra  sagena  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  N.  A.,  p.  79,  pi. 

xii,  fig.  7. 
Escharina  f  sagena  Lonsdale,  1845,  Quart.  Jour.  Geol.  Soc.,  London,  I,  p. 

Izxi,  figs,  a-c 
Pliophlwa  sagena  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat.  Sci.,  Phlla.  (2), 

vol.  y,  p.  150,  pi.  XX,  fig.  34. 
Cribrilina  sagena  Weller,  1907,  Geol.  Survey,  of  New  Jersey,  Pal.,  vol.  iv, 

p.  34,  pi.  xxlv,  figs.  11,  12. 

Description, — Zoarium  consisting  of  rather  broad,  irregularly  branch- 
ing, more  or  less  tortuous  plates  composed  of  several  layers  of  zooecia 
superimposed  one  upon  another.  Zooecia  in  close  contact  all  around, 
elongate-subelliptical  or  subquadrangular  in  outline;  from  0.3  mm.  to 
0.4  mm.  in  length,  the  width  usually  about  one-half  the  length,  arranged 
more  or  less  regularly  in  longitudinal  lines  and  in  quincimx.  Zooecial 
apertures  terminal,  small,  0.1  mm.  or  less  in  diameter,  subcircular  or  sub- 
quadrate  in  outline ;  back  of  the  aperture  the  outer  surface  of  the  zooecia 
is  covered  by  a  thin,  nearly  flat  or  slightly  convex  wall,  which  is  marked 
by  about  sixteen  straight  rows  of  fine  perforations,  which  extend  inward 
from  and  at  right  angles  to  the  margin  of  the  zooecium.  Avicularia 
small,  subcircular  or  subelliptical  in  outline,  two  in  number  for  each 
zooecium,  situated  one  on  either  side  of  the  zooecial  aperture.  Ovicells 
scattered  irregularly  over  the  surface  of  the  zoarium,  usually  not  abundant ; 
they  are  smooth,  dome-shaped  bodies,  considerably  larger  than  the  zooecial 
apertures  just  above  which  they  are  always  situated." — ^Weller,  1907. 

This  species  is  very  abundant  in  the  Vincentown  limesand  at  Vincen- 
town,  Mullica  Hill  and  Timber  Creek,  Xew  Jersey,  but  not  so  abundant 
at  Xoxontown  Millpond,  Delaware. 

Occurrence. — Rakcocas  Fokmatiox.  Xoxontown  Millpond,  Delaware. 

Collection. — Maryland  Geological  Survey. 
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Genus  MEMBRANIPORELLA  Smitt 

Membraniporella  abbotti  (Gabb  and  Horn)  Weller 

Plate  XLVI,  Fig.  4 

EschaHpora  abhottii  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat.  Sci.,  Phila. 

(2),  vol.  V,  p.  149,  pL  XX,  fig.  33. 
Reptescharipora  marginata  Gabb  and  Horn,  1862,  Ibidem,  p.  151,  pi.  ii,  flg. 

35. 
Membraniporella  abbotti  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal., 

vol.  iv,  p.  342,  pi.  xxiv,  flg.  13,  14. 

Description, — "Zoarium  encrusting  or  growing  in  bifoliate  plates. 
Zooecia  elongate-subelliptical  or  subhexagonal  in  outline,  usually  arranged 
in  more  or  less  regular  longitudinal  series  and  in  quincunx,  about  0.5  mm. 
in  length,  the  length  about  twice  the  width.  Zooecial  apertures  subcir- 
cular  or  subquadrate  with  rounded  angles,  sometimes  rounded  in  front 
and  truncate  posteriorly;  they  are  situated  anteriorly  and  occupy  about 
one-third  of  the  length  of  the  zooecium ;  back  of  the  aperture  the  surface  is 
covered  by  a  thin,  flat  or  slightly  convex  wall  slightly  depressed  below 
the  zooecial  margin,  which  is  marked  by  about  fourteen  or  fifteen  lateral 
grooves  radiately  arranged  posteriorly,  leaving  a  narrow,  smooth  area 
along  the  median  line,  these  grooves  are  either  slit-like  openings  through 
the  wall  or  they  are  pierced  by  lines  of  pores,  it  cannot  be  determined 
which  from  the  specimens  observed.  Avicularia  usually  two  to  each 
zooRcium ;  subovate  in  outline  and  situated  one  on  each  side  of  the  zocecial 
aperture,  from  the  lateral  margins  of  which  they  are  directed  obliquely 
outward  and  backward.  Ovicells  present  or  absent,  subglobular  in  form, 
situated  just  in  front  of  the  zooecial  apertures." — Weller,  1907. 

Occurrence. — Rancocas  Formation.    Noxontown  Millpond,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Family  ESCHARIDAE 

Genus  MUCRONELLA  Hincks 

^MrcRONELLA  ASPERA  TJlrich 

Plate  XLVI,  Figs.  8,  9 

Mucronella  aspera  Ulrich,  1901,  Maryland  Geol.  Survey,  Eocene,  p.  221,  pi. 
ix,  figs.  17,  18. 
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Description. — '*  Zoarium  encrusting,  consisting  of  one  or  more  layers; 
surface  under  a  low  power  of  magnification  presenting  a  decidedly  rough 
aspect.  Zocecia  varying  from  ovate-hexagonal  to  subrhomboidal,  indis- 
tinct externally,  arranged  more  or  less  irregularly,  though  the  rows  are 
more  regular  than  may  appear  at  first  sight ;  about  six  in  2  mm.  Aper- 
tures rounded  or  subquadrate,  0.13  mm.  in  diameter,  rendered  oblique  by 
the  elevation  of  the  more  or  less  strongly  swollen  posterior  margin  and 
the  depression  of  the  anterior  part.  The  central  portion  of  the  raised  lip 
forms  a  "  mucro  ^'  of  greater  or  less  thickness  and  prominence,  the  same 
hiding  a  minute  central  tooth  beneath  it,  and  forming  with  the  rest  of 
the  thickened  portion  of  the  lip  a  more  or  less  obscure  resemblance  to  the 
figure  W.  Behind  tlie  lip,  the  surface  slopes  rapidly  and  in  the  most  nearly 
|>erfect  example  is  granulose.  In  the  depressed  space  in  front  of  the 
aperture  there  are,  normally,  three  small  raised  avicularia  (?  vibracula), 
while  a  few  larger  avicularia,  differing  further  from  the  others  in  being 
divided  into  two  unequal  parts  by  a  cross-bar,  are  scattered  without  order 
among  the  zocecia.  Ooecia  are  not  often  seen.  When  present  they  occupy 
the  depressed  space  in  front  of  the  aperture,  are  cucullate,  about  as  large 
as  the  zoQjcial  aperture,  and  usually  bear  a  furrow  running  from  the 
summit  to  the  concave  edge." — Iflrich,  1901. 

The  encrusting  zoarium,  mucronate  aperture,  and  the  small  raised 
avicularia  will  serve  for  the  recognition  of  this  species. 

This  species  is  not  uncommon  in  the  Vincentown  limesand  of  the  Upper 
Cretaceous  at  Vincentown,  Xew  Jersev.  Common  at  the  same  horizon  in 
Delaware.  The  species  also  occurs  rarely  in  the  Lower  Eocene  (Aquia) 
at  Upper  Marlboro,  Maryland. 

Occurrence. — Rancocas  Formation.  South  side  of  Appoquinimink 
Creek  between  mill-dam  and  Odessa,  and  at  Noxontown  Millpond,  Dela- 
ware. 

Collection. — Maryland  Geological  Survey. 
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Family  HIPPOTHOIDAE 

Genus  HIPPOTHOA  Lamouroux 

HiPPOTHOA  texuichorda  (TTlrich  and  Bassler) 

Plate  XLVI,  Fig.  If) 

Stomatopora  tenuichorda  Ulrich  and  Bassler,  1907,  GeoL  Survey  of  New 

Jersey,  PaL,  vol.  iv,  p.  314,  pL  xx,  figs.  5,  6. 
Corynotrypa  tenuichorda  Bassler,  1911,  Proc.  U.  S.  Nat.  Mus.,  vol.  xxxix, 

p.  613,  fig.  11. 

Description, — "  Zoarium  adnate,  frequently  branching,  consisting  of 
uniserially  arranged  zooecia.  Zocecia  elongate-pyriform,  or  club-shaped, 
0.45  mm.  to  0.75  mm.  in  length,  about  0.02  mm.  in  width  at  the  posterior 
extremity,  increasing  very  gradually  in  size  through  about  one-half  their 
length,  and  then  somewhat  abruptly  to  about  0.15  mm.  at  the  rounded 
anterior  end.  Zooecial  aperture  nearly  terminal,  small,  circular,  with  a 
slightly  elevated,  rim-like  border,  from  0.035  mm.  to  0.05  mm.  in  diam- 
eter."—Ulrich  and  Bassler,  1907. 

This  neat  little  species  was  at  first  thought  to  belong  to  the  Cyclosto- 
mata,  although  its  relationship  to  Hippothoa  was  noted  under  the  remarks 
in  the  original  description.  Further  study  has  shown  that  in  all  proba- 
bility the  species  is  actually  one  of  the  genus  Hippothoa. 

Occurrence, — Rancocas  Formation.    Noxontown  Millpond,  Delaware. 

Collection, — Maryland  Geological  Survey. 

VERMES 

CLASS  ANNELIDA 

Order  POLOCHAETA 

Suborder  TUBICOLA 
Family  SERPULIDAE 

Genus  SERPULA  Linne 
[Systema  Nature,  ed.  x,  1768,  p.  786] 

Type. — t<erpula seminuhtin  Linne. 

Solitary  or  gregarious  tubicolous  annelids;  tubes  free  or  adherent, 
usually  more  or  less  contorted  or  convoluted. 

Etymology:    Serpula,  serpent. 
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The  genus  has  been  reported  from  strata  as  early  as  the  Silurian.  In 
the  Purbeck  beds  of  northwest  Germany  one  member  of  the  genus  Serpula 
attains  considerable  importance  as  a  rock-builder.  Recent  Serpulm  are 
world-wide  in  distribution. 

The  classification  of  the  fossil  annelids  is  of  necessity  in  a  lamentable 
state,  since  only  the  most  superficial  characters  are  available  for  determin- 
ing the  identity  of  species.  In  many  cases  it  is  impossible  to  tell  whether 
the  tube  in  question  was  secreted  by  a  worm  or  a  mollusc,  although,  as  a 
rule,  the  latter  can  be  isolated  by  the  presence  of  internal  septae  and  of 
only  two  instead  of  three  constituent  layers  of  shell  substance.  However, 
it  is  highly  probable  that  a  large  number  of  tubes  have  been  referred  to 
this  group  which  are  properly  referable  to  the  tube-secreting  univalves. 

A.  Tubes  free ;  subcircular  in  cross-section Serpula  tohitfleldi 

B.  Tubes  adherent;  tubes  triangular  in  cross-section Serpula  trigonalis 

Serpula  whitfieldi  Weller 

Diploconcha  (Serpula?)  cretacea  t  Whitfield,  1892,  Mon.  U.  S.  Geol.  Survey, 
voL  xviii,  p.  170,  pi.  xx,  fig.  25.     (Not  Diploconcha  cretacea  Conrad.) 

Serpula  whitfieldi  Weller,  1907,  Geol.  Survey  of  New  Jersey,  Pal.,  vol.  iv,  p. 
308,  pi.  xix,  fig.  2. 

Description, — *^  Tubes  irregularly  arcuate,  slightly  flexuose,  increasing 
in  diameter  very  gradually;  surface  of  shell  lamellose  where  partially 
exfoliated,  in  cross-section  appearing  to  be  made  up  of  concentric  lamellae. 
The  dimensions  of  the  largest  tube  observed  are :  Total  length  70  mm., 
maximum  diameter  6.5  mm.^^ — ^Weller,  1907. 

Type  Locality, — Crosswicks  Creek,  New  Jersey. 

Occurrence, — Monmouth  Formation.  Brightseat,  Brooks  estate  near 
Seat  Pleasant,  Prince  George's  County. 

Collections. — Maryland  Geological  Survey,  Columbia  University. 

Outside  Distribution, — Monmouth  Formation,  Navesink  marl.  New 
Jersey. 

Serpula  trigonalis  n.  sp. 

Plate  XLVII,  Fig.  15 

Description, — Tubes  of  two  layers,  recumbent,  contorted,  adherent  in 
che  type  to  the  inner  surface  of  a  bivalve ;  tapering  from  a  fine  cord  to  a 
mere  thread,  cross-section  slightly  ovate,  medial  carina  developed  along 
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the  entire  length  of  the  tube,  increasing  slightly  in  prominence  with  the 
growth  of  the  shell;  external  sculpture  absent,  excepting  for  fine  incre- 
mental corrugations ;  no  trace  of  internal  laminae  detected. 

Dimensions, — Longitude  when  straightened  23  mm.,  maximum  diam- 
eter 2.02  nmi.,  minimum  diameter  0.04  mm. 

Occurrence. — Kancocas  Formation.    Noxontown  Millpond,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Genus  HAMULUS  Morton 
[Morton,  Syn.  Org.  Rem.  Cret.  Group,  1834,  p.  73] 

Type. — Hamulus  onyx  Morton. 

"Tubular,  regular,  involuted;  volutions  distinct;  aperture  circular." 
—Morton,  1834. 

A  solitary  form  characterized  by  a  falcate  or  involuted  and  frequently 
alate  tube,  closed  at  the  smaller  end.  The  genus  is  apparently  confined 
to  the  Cretaceous. 

Hamulus  onyx  Morton. 

Uamulua  onyx  Morton,  1834,  Syn.  Org.  Rem.  Cret.  Group,  p.  73,  ?  pi.  il,  flg. 

8;  pi.  xvi,  fig.  5. 
Hamulus  onyx  Gabb,  1859,  Cat.  Inv.  Fossils,  Cret.  Form.,  U.  S.  p.  1. 
Hamulus  squamosus  Gabb,  1859,  Ibidem,  U.  S.  p.  1. 
Hamulus  squamosus  Gabb,  1860,  Jour.  Acad.  Nat.  Sci.,  Phila.,  2d  ser.,  vol. 

iv,  p.  398,  pi.  Ixviii,  flg.  45. 

Description. — "  With  six  elevated,  angular,  longitudinal  ribs  extending 
from  base  to  apex.  Length  about  an  inch.  The  imperfect  specimen 
figured  on  plate  ii  was  obtained  by  Dr.  Blanding  at  Lynch's  Creek,  South 
Carolina,  in  the  green  sand,  and  on  a  former  occasion  was  supposed  to  be 
a  Dentalium.  PI.  xvi,  fig.  5,  however,  represents  the  perfect  shell  from 
the  older  cretaceous  deposits  at  Erie,  Alabama.  I  have  a  small  individual 
from  New  Jersev.    It  has  never  been  found  attached.'* — Morton,  1834. 

Type  Locality. — Erie,  Alabama. 

Hamulus  squamosus  was  described  by  Gabb  as  "very  closely  allied  to 
H.  onyx,  but  differing  in  having  a  strongly  marked  raphe,  which  nearly 
doubles  the  width  of  the  shell."  Apparently  Gabb's  species  was  described 
from  a  young  form,  while  Morton's  H.  onyx  represents  the  normal  adult. 

49 
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Thus  the  posterior  portion  of  the  shell  in  fully  developed  individuals 
represents  H.  squamosus  Gabb,  the  anterior  portion  H,  onyx  Morton. 

The  species  is  widely  distributed  in  the  Monmouth  of  Prince  George's 
County,  but  it  is  exceedingly  brittle  and  difficult  to  separate  from  the 
matrix. 

Occurrence, — Matawan  Formation.  Ulmstead  Point,  Anne  Arundel 
County.  Monmouth  Formation.  Brightseat,  Brooks  estate  near  Seat 
Pleasant,  Friendly,  1  mile  west  of  Friendly,  Prince  George's  County. 

Collection, — ^^iaryland  Geological  Survey. 

INCERTAE  SEDIS 

Family  SERPULIDAE(?) 

Genus  ORNATAPORTA  n.  gen. 
Type, — Omaiaporia  marylandica  Gardner  n.  sp. 
Tube  small,  tapering  gradually  toward  the  aperture ;  operculum  reticu- 
latcly  sculptured. 

Ornatapokta  marylandica  n.  sp. 
Plate  XLVII,  Figs.  16-19 

Description. — Tubes  rather  small,  usually  more  or  less  arcuate,  slightly 
tapering,  smaller  end  of  tube  in  two  individuals  obliquely  truncated  at  an 
angle  of  about  30**;  truncated  surface  in  cast  subcircular  to  broadly 
elliptical  in  outline,  elaborately  sculptured  both  radially  and  concentri- 
cally; radials  fine,  well  rounded  lirae,  diverging  in  all  directions  from  a 
strongly  eccentric  nucleus,  possibly  a  little  coarser  on  the  shorter  side, 
number  more  than  doubled  near  the  margin  by  intercalation  and  bifur- 
cating ;  concentric  sculpture  in  part  incremental  in  character,  two  to  five 
prominent  growth  stages  usually  visible;  very  fine  and  crowded  thread- 
lets  also  developed,  not  overriding  the  radials  but  closely  dissecting  the 
interradials. 

Dimensions, — Length,  18.0  mm.;  diameter  of  larger  end,  6  mm.; 
diameter  of  smaller  (operculum-bearing)  end,  4.5  mm. 

The  nature  of  these  extraordinary  impressions  is  very  obscure.  AVhen 
the  first  was  found  it  was  thought  that  the  association  of  the  tube  with 
the  sculpture  might  be  fortuitous,  but  the  discovery  of  a  second  similarly 

Etymology:    Omata,  elaborate;  porta,  a  door. 


Maryland  Geological  Survey  749 

sculptured  and  bearing  the  same  relation  to  the  enclosing  tube  made  the 
theory  of  chance  association  untenable.  Nothing  like  these  forms  has  been 
observed  iji  any  branch  of  the  animal  kingdom,  but  they  are  less  unlike 
the  worms  than  any  other  phylum.  There  is,  too,  a  wider  range  of 
variation  in  the  Vermes  than  in  any  other  of  the  major  divisions.  There 
are  groups  in  which  a  calcareous  operculum  is  secreted  and  groups  in 
which  the  tube  is  gradually  constricted  toward  the  aperture  and,  although 
the  combination  of  these  two  rather  unusual  characters  is  not  known,  yet 
it  is  not  without  the  range  of  possibility.  The  sculpture,  however,  is  much 
more  regular  and  elaborate  than  any  observed  on  the  opcrcula  of  recent 
worms. 

Professor  Grabau,  of  Columbia  L'niversity,  to  whom  squeezes  of  the 
ornamented  ends  were  sho^Mi,  suggested  that  they  might  be  the  impres- 
sions of  a  test  of  a  degenerate  gastropod,  possibly  allied  to  the  Acma?as,  a 
hypothetical  genus,  which,  when  it  lost  the  power  to  coil  through  lack  of 
vitality,  continued  to  grow  in  a  plane  at  a  high  angle  to  that  of  the  shell. 
So  little  is  known  of  degenerate  gastropods  that  one  cannot  define  their 
limits  of  variation,  and  there  is  a  possibility  that  this  may  be  a  bizarre 
type  which  arose,  together  with  many  other  degenerate  mollusca  near  the 
close  of  a  great  era.  The  writer  is  also  under  obligations  to  Mr.  J.  E. 
Benedict  and  Mr.  Austin  H.  Clark  for  their  suggestive  interest  in  these 
organisms. 

Occurrence, — Monmouth  Formation.  Brooks  estate  near  Seat  Pleas- 
ant, Prince  George^s  County. 

Collection. — ^farvlaud  GeoloLncal  Survev. 

ECHINODERMATA 

Class  ECHINOIDEA 

Order  CIDAROIDA 
Family  CIDARIDAE 

Genus  CIDARIS  Leske 
CiDARIS  sp. 

Description. — Several  fragmentary  spines  belonging  to  this  genus  were 
found  amongst  other  materials  from  Appoquinimink  Creek,  Delaware. 
Two  of  the  sj)ecimens  show  the  basal  jwrtions  of  the  spine  with  the  collar 
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and  condyle,  but  all  the  specimens  lack  the  outer  points.  All  of  the  frag- 
ments are  nearly  straight  with  slight  taperings  and  are  covered  with  rows 
of  straight  granules  closely  joined  so  as  to  impart  a  fluted  appearance  to 
the  spines.    The  larger  spines  show  twelve  or  more  such  lines. 

Dimensions. — Length  of  longest  specimen  14  mm.,  diameter  of  spine 
2.5  mm. 

Occurrence, — Rancocas  Formation.  South  side  of  Appoquinimink 
Creek  between  Odessa  and  mill-dam,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Family  CASSIDULIDAE 

Genus  CASSIDULUS  Lamarck 

Cassidulus  sp. 

Description. — Test  small,  elevated,  slightly  truncated  at  the  posterior 
end ;  upper  surface  very  convex,  sides  nearly  straight,  ends  rounded ;  under 
surface  nearly  flat  but  much  broken.  Ambulacral  areas  narrow.  Apical 
system  small,  slightly  anterior  of  the  center.  Peristome  lacking.  Peri- 
proct  small  and  a  long  shallow  sulcus. 

Dimensions. — Length  12  mm.,  width,  9.5  mm.,  height  7  mm. 

The  single  specimen  of  this  form  that  has  been  found  has  the  lower 
surface  badly  damaged,  but  there  is  little  doubt  that  it  is  a  representative 
of  the  genus  Cassidulus  so  widely  found  in  Upper  Cretaceous  strata  farther 
south.  It  is,  however,  quite  distinct  from  any  other  known  species,  but 
because  of  its  fragmentary  character  it  seems  unwise  to  give  it  a  name  at 
the  present  time. 

Occurrence. — Monmouth  Formation.  Bluff  northeast  of  mouth  of 
Turner^s  Creek,  Cecil  County,  Maryland. 

Collection. — I^Iaryknd  Geological  Survey. 

Family  ECHINOCORYTHIDAE 

Genus  CARDIASTER  Forbes 

Cardiaster  marylandica  n.  sp. 

Plate  XLVII,  Figs.  6-10 

Description. — Test  small,  cordate,  with  pronoimced  anterior  grooves; 
upper  surface  slightly  convex,  lower  surface  flat.    Ambulacra  wide.  Apical 
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Bvetem  moderately  elongated.  Peristome  very  near  anterior  margin. 
Periproct  oval  and  situated  rather  high  on  truncated  posterior  margin. 

Dimensions, — Length  18  mm.,  width  18  mm.,  height  11.5  mm. 

Several  well  preserved  casts  of  this  species  have  been  collected.  They 
show  some  points  of  similarity  to  Cardiaster  smocki  from  the  Matawan  of 
New  Jersey,,  but  the  Maryland  form  is  more  sharply  contracted  posteriorly 
and  has  a  more  pronounced  anterior  surface. 

Occurrence. — Monmouth  Formation.  Brightseat,  Prince  George's 
County. 

Collection, — Maryland  Geological  Survey. 


Family   SPATANGIDAE 

Genus  HEMIASTER  Desor 

Hemiaster  delawarensis  n.  sp. 

Plate  XLVII,  Figs.  11-14 

Df'iicription. — Test  small,  nearly  circular,  slightly  cordiform,  truncated 
posteriorly;  upper  surface  slightly  convex,  elevated  posteriorly;  lower  sur- 
face nearly  Hat;  sides  inflated;  apex  nearly  cM^ntral,  slightly  posterior  of 
the  center;  ambulacra  slightly  depressed,  posterior  pair  short,  anterior 
surface  broad.  Peristome  slightly  depressed.  Periproct  small,  high  above 
poj^terior  margin.    Peripetalous  fasciole  narrow,  distinct. 

Dimensions, — Length  22  mm.;  width  22  mm.;  height  17  mm. 

A  single  well  preserved  specimen  of  this  form  was  collected  by  Dr.  M.  W. 
Twitchell.  It  presents  some  points  of  similarity  to  Hemiaster  bexeri  from 
the  Washita  group  of  Texas,  but  the  height  of  the  present  specimen  is 
somewliat  greater  and  the  ambulacral  furrows  are  on  the  whole  less 
depressed.  It  is  also  somewhat  similar  to  Hemiaster  stella  from  the  Ran- 
cocas  formation  of  New  Jersey,  but  the  latter  species  has  not  the  broad 
depressed  anterior  surface  of  the  present  species. 

Occurrpnce, — Matawan  Formation.  Marl  pit  south  side  of  Delaware 
and  Chesapeake  (-anal  1  mile  east  of  St.  George's  Delaware. 

Collection. — Johns  Hopkins  University. 
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Hemlaster  sp. 


Description, — A  few  imperfect  and  fragmentary  specimens  of  a  Hemi- 
aster  have  been  found  in  the  indurated  layers  of  the  Matawan  formation 
on  the  Chesapeake  and  Delaware  Canal.  Two  specimens  show  quite 
clearly  the  anterior  ambulacral  furrow  with  part  of  the  adjacent  anterior 
path.  These  forms  may  belong  to  the  species  Hemiaster  welleri  from  the 
Matawan  of  New  Jersey. 

Occurrence. — Matawan  Formation.  One  and  one-half  miles  east  of 
the  Maryland-Delaware  Line,  Chesapeake  and  Delaware  Canal,  Delaware. 

Collection, — Maryland  Geological  Survey. 

COELENTERATA 

Class  ANTHOZOA 

Subclass  HEXACORALLA 
Order  MADREPORARIA 

Suborder  APOROSA 
Family  TURBINOLIDAE 

Genus  TROCHOCYATHUS  Milne  Edwards  and  Haime 

Trochocyathus  (?)  VAUGHANi  sp.  nov. 
Plate  XLVIII,  Figs.  5,  6 

Description, — Corallmn  cuneiform,  with  no  recognizable  scar  of  attach- 
ment; viewed  from  the  side  it  is  subtriangular  in  outline  and  a  little 
elongated  in  the  direction  of  the  height;  cross-section  lenticular  with  dull 
acute  angles  at  the  ends. 

Theca  well  developed.  Corresponding  to  the  septa  are  strong,  sub- 
acute, tuberculated  ribs  with  deep  intercostal  depressions;  new  ribs  are 
intercalated  as  new  septa  are  formed;  on  the  sides  bordering  the  acute 
edges  are  tuberculated  bands  broadest  below,  narrowing  to  the  serrated 
edge  above. 

Septa  about  thirty-six,  of  which  about  twenty-four  extend  inward  to 
the  columella.    The  septa  are  in  three  or  four  cycles,  but  the  different 
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cycles  cannot  be  clearly  diflEerentiated.  The  members  of  the  last  cycle  are 
very  thin  and  frail.  The  inner  edges  of  the  principal  septa  are  fused  to 
the  columella  and  to  adjoining  septa  by  trabecular-like  processes.  There 
is  a  suggestion  of  paliform  lobes,  though  the  upper  edges  of  the  septa  are 
too  imperfect  to  permit  positive  determination  of  this  feature.  Sides  of 
septa  set  with  small  tubercles  and  spine-like  processes,  the  arrangement  of 
which  cannot  clearly  be  seen  in  the  specimen. 

There  is  doubt  as  to  the  mode  of  origin  of  the  columella,  but  it  appears 
to  be  spongy  and  trabecular. 

Dimensions. — Longest  transverse  axis  at  top,  about  5  mm.;  shortest 
transverse  axis,  2.5  mm.;  height,  4.5  mm. 

Named  in  lienor  of  Dr.  T.  Wayland  Vaughan. 

Occurrence. — ^loxMorTH  Formatiox  (Exogyra  costata  zone).  Bed  of 
small  branch  about  seven-eighths  of  a  mile  southwest  of  Brightseat  and 
tliree-eighths  of  a  mile  south  of  the  Sheriff  road.  Prince  George's  County. 

Collection. — Maryland  Geological  Survey,  on  deposit  in  the  U.  S. 
National  Museum. 

Suborder  FUNGIDA 
Family  MICRABACIIDAE 

Genus  MICRABACIA  Milne  Edwards  and  Haime 
MiCRABACIA  ROTATILIS   Sp.   UOV. 

Plate  XLIX,  Figs.  1-4 

Description. — Corallum  subdiscoidal ;  moderately  high  with  flat  to 
rather  strongly  concave  base ;  sides  steep  below,  rounding  evenly  into  the 
subflattish  top;  axial  depression  1.5  mm.  to  2  mm.  deep. 

Tlie  costae  on  the  base  are  thin,  sharply  defined,  and  alternate  with  the 
septa ;  they  start  with  six  at  the  center,  and  by  successive  bifurcations 
increase  to  ninety-six  on  the  periphery;  they  are  nearly  smooth  and 
increase  slightly  in  thickness  from  the  center  to  the  periphery.  The  costaB 
are  in  six  groups  corresponding  to  the  groups  of  septa.  Each  group  starts 
with  one  costa  (first  cycle),  which  bifurcates  near  the  center  to  form  two 
costie  (second  cycle)  ;  these  bifurcate  0.5  nmi.  from  the  center  to  form 
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four  costae  (third  cycle) ;  the  four  bifurcate  about  1  mm.  from  the  center 
and  produce  eight  costae  (fourth  cycle) ;  and  the  eight  bifurcate  1.5  mm. 
to  2  mm.  from  the  center,  producing  sixteen  costae  (fifth  cycle) ;  in  the 
last  cycle  the  bifurcations  producing  the  two  outer  and  the  two  middle 
pairs  of  the  group  take  place  nearer  the  center  than  do  those  of  the  other 
four  pairs ;  in  the  largest  specimens  the  pairs  of  costae  in  the  last  cycle  are 
2.5  nmi.  to  3  mm.  long.  The  ends  of  the  costae  are  prow-like,  but  scarcely 
project  beyond  the  edges  of  the  septa.  The  intercostal  loculi  are  narrow 
and  are  crossed  by  small  synapticulae  separated  by  radially  elongated  per- 
forations ;  in  the  type  the  perforations  in  the  intercostal  loculi  extending 
to  the  center  number  eighteen;  the  intercostal  synapticulae  and  perfor- 
ations are  roughly  arranged  in  concentric  rows. 

The  septa  are  thin  and  form  five  complete  cycles  arranged  in  six  groups, 
one  group  in  each  of  the  interspaces  between  the  primary  septa.  Total 
number  of  septa  ninety-six.  The  secondaries  extend  to  the  columella ;  the 
tertiaries  fuse  against  the  secondaries  near  the  columella;  the  two 
outer  quaternaries  of  the  group  fuse  against  the  tertiaries  nearer  the 
center  than  do  the  two  inner  ones ;  the  two  outer  quinaries  of  each  of  the 
subgroups  formed  about  the  tertiaries  fuse  against  the  quaternaries  nearer 
the  center  than  do  the  two  inner  ones.  The  primary  septa  are  a  little 
higher  than  the  members  of  the  higher  cycles,  and  the  septa  of  the  suc- 
ceeding cycles  appear  to  be  each  a  little  lower  than  those  of  the  preceding 
cycles.  The  edges  of  the  septa  are  finely  and  distinctly  denticulate,  the 
number  of  denticulations  being  eight  or  nine  to  1  mm. ;  the  inner  edges  of 
the  primaries  and  secondaries  are  bifid,  each  presenting  a  trough-like 
depression  with  serrated  margins  descending  to  the  top  of  the  columella ; 
sides  of  septa  with  striae,  tubercles,  and  rows  of  synapticulae  radiating  fan- 
like from  near  the  base  of  the  columella.  Each  septimi  is  joined  to  the  wall 
(base)  by  synapticulae  which  connect  with  the  intercostal  synapticulae. 
These  are  separated  by  perforations  which  connect  with  the  intercostal 
perforations. 

Columella  elliptical  in  cross-section,  spongy,  trabecular,  some  of  the 
trabecule  terminating  above  in  more  or  less  scattered,  irregularly  dis- 
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tributed,  small  papillae ;  length  of  cross-section  about  one-sijith  the  diam- 
eter; width  about  one-twentieth  the  diameter. 

The  species  differs  from  other  species  of  Micraba<:ia  from  the  Coastal 
Plain  in  the  greater  sharpness  and  smoothness  of  the  basal  costae,  the 
greater  irregularity  in  the  distance  of  the  bifurcations  of  the  several  cycles 
from  the  center,  the  greater  length  of  the  costae  of  the  last  cycle,  the  greater 
number  of  intercostal  perforations,  and  the  greater  size  attained  by  the 
adults.  It  is  distinguishable  from  M.  rotatHis  var.  georgiana^  by  its 
smoother  and  slightly  thicker  costae.  M,  americana  Meek  and  Hay  den, 
and  its  variety,  muUicostata,^  have  more  strongly  denticulate  bases.  In 
M,  coronula  (Goldfuss)  of  the  European  Cretaceous  the  denticulations  of 
the  septal  edges  are  markedly  coarser  than  those  of  any  of  the  American 
species. 

Dimensions  (of  the  type). — Diameter  9  mm.,  height  about  4  mm. 

Ocairrcnce. — Monmouth  Fokmation  (Exogyra  costata  zone).  Bed 
of  small  branch  about  seven-eighths  of  a  mile  southwest  of  Brightseat 
and  three-eighths  of  a  mile  south  of  the  Sheriff  road;  near  McNeys 
Comers,  about  a  mile  west  of  Friendly ;  questionably  near  Seat  Pleasant, 
Prince  George's  County. 

Collection, — Maryland  Geological  Survey,  on  deposit  in  the  TJ.  S. 
National  Museum. 

MiCRABACIA    MAKYLANDICA   sp.   UOV. 

Plate  XLYIII,  Figs.  1-4 

Description. — Cora  Hum  low  to  moderately  high,  subdiscoidal ;  base  flat 
or  slightly  convex ;  top  evenly  convex  with  a  small  axial  depression  about 
1.25  mm.  deep  in  the  type. 

The  underside  of  the  base  or  wall  is  ornamented  with  a  svstem  of 
radiating  bifurcating  coshe  which  alternate  with  the  septa;  the  system 
starts  with  six  costae  which,  by  successive  bifurcations,  form  cycles  of 
12,  24,  48,  and  96  costae.  Each  of  the  original  six  costae  (first  cycle)  is  the 
focus  of  a  group ;  the  original  of  each  group  splits  near  the  center  into  two 

*  Described  by  the  writer  in  Prof.  Paper  U.  S.  Geol.  Survey,  No.  98J,  now  in 
press. 
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(second  cycle),  and  these  split  0.5  mm.  from  the  center  into  four  (third 
cycle) ;  about  1.5  mm.  from  the  center  each  of  the  four  costse  divides  to 
form  eight  (fourth  cycle),  and  about  2.5  mm.  from  the  center  in  the  type 
each  of  the  eight  divides,  producing  sixteen  costae  (fifth  cycle)  on  the  outer 
rim.  The  bifurcations  of  each  cycle  are  at  nearly  equal  distances  from  the 
center.  Tlie  cost®  up  to  the  cycle  of  forty-eight  are  relatively  thick  and 
coarsely  nodular ;  those  of  the  last  cycle  are  thin,  finely  denticulate,  and 
form  a  band  about  J  mm.  wide,  bordering  the  outer  margin ;  they  appear 
not  to  project  beyond  the  edges  of  the  septa.  The  intercostal  loculi  are 
very  narrow  and  are  occupied  by  twelve  or  thirteen  synapticulae  separated 
by  perforations,  most  of  which  are  slightly  elongated  radially;  the  syn- 
apticulsB  and  perforations  are  arranged  in  concentric  rows. 

The  septa  are  very  thin  and  are  arranged  in  six  groups,  one  group  in 
each  of  the  interspaces  between  the  primary  septa.  Total  number  of  septa 
ninety-six.  The  secondaries  extend  to  the  columella;  the  tertiaries  fuse 
against  the  secondaries  near  the  columella ;  the  two  outer  quaternaries  of 
the  group  fuse  against  the  tertiaries  nearer  the  center  than  do  the  two 
inner  ones ;  in  each  of  the  two  subgroups  formed  about  the  tertiaries  the 
two  outer  quinaries  fuse  against  the  quaternaries  nearer  the  center  than 
do  the  two  inner  ones.  The  primary  septa  are  slightly  higher  than  the 
members  of  the  higher  cycles  which  appear  to  be  of  about  equal  height. 
On  the  sides  of  the  corallum  the  septa  distinctly  alternate  in  prominence. 
Margins  of  the  septa  finely  denticulate,  the  number  of  denticulations 
being  about  ten  to  1  mm.  Sides  of  septa  with  striae  and  rows  of  syn- 
apticulae and  tubercles  radiating  from  near  the  base  of  the  columella. 

Columella  elliptical,  spongy,  trabecular,  some  of  the  trabeculae  termi- 
nating in  more  or  less  scattered,  irregularly  distributed,  small  papillae; 
length  of  cross-section  between  one-fifth  and  one-sixth  the  diameter ;  width 
about  one-tenth  the  diameter. 

This  species  differs  from  the  other  species  of  Micrabacia  as  follows :  * 
M.  hUgardi  differs  in  size,  form,  and  ornamentation  of  the  base.  The 
corallum  is  smaller,  the  sides  straighter  and  more  inclined,  and  the  septal 

^  The  species  mentioned  in  this  paragraph,  with  the  exception  of  M.  ameri- 
carta  and  M.  coronuUit  are  described  by  the  writer  in  Prof.  Paper  U.  S.  Geol. 
Survey.  No.  98J,  now  in  press. 
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edges  on  the  sides  of  the  corallum  do  not  alternate  in  prominence.  The 
bifurcations  of  the  separate  cycles  of  costsB  are  at  more  irregular  distances 
from  the  center  and  the  costae  are  thinner  and  more  finely  denticulate.  In 
M.  cribraria  the  costa?  and  perforations  of  the  base  are  largely  obscured  by 
irregular  calcification  and  the  costae  project  more  prominently  on  the 
periphery.  In  M,  mississippiensis  the  basal  costae  are  narrower,  smoother, 
and  flatter,  the  bifurcations  of  each  cycle  are  more  irregularly  spaced  with 
reference  to  the  center,  and  the  profile  of  the  side  of  the  corallum  is  not  so 
steep  and  is  slightly  trimcated.  In  M.  rotatUis  the  basal  costse  are  thinner, 
sharper,  and  much  smoother.  In  M.  ameri carta  the  costae  are  narrower 
and  sharper,  and  the  bifurcations  producing  the  last  cycle  take  place  much 
nearer  the  center  and  at  less  regular  distances  from  the  center.  In  M, 
coronula  the  corallum  is  higher  and  the  septal  denticulations  coarser. 

Dimensions  (of  the  type). — Diameter  7  mm.,  height  3  mm. 

Occurrence. — Moxmolth  Formation  {Exogyra  costata  zone).  Bed 
of  small  branch  seven-eighths  of  a  mile  southwest  of  Brightseat  and 
three-eighths  of  a  mile  south  of  the  Sheriff  road;  about  a  mile  west  of 
Friendly,  Prince  George's  County. 

Collection, — Maryland  Geological  Survey,  on  deposit  in  the  U.  S. 
National  Museum. 

THALLOPHYTA 

Class  FUNGI 

Order  PYRENOMYCETES 

Genus  SPHAERITES  linger 
[Gen.  et  Sp.,  1850,  p.  37] 

Sph-^rites  baritanensis  Berrv 

Plate  LXXXI,  Fig.  3 

Sphcerites  raritanensis  Berry,  1911,  BuH.  3,  Geol.  Survey  of  New  Jersey, 
p.  62. 

Description. — Viewed  megasoopically  these  remains  appear  as  oval  or 
circular  umbilicate  dots  from  .25  mm.  to  .5  mm.  in  diameter,  with 
depressed  margin  and  enlarged  central  portion,  the  latter  occupying  two- 
thirds  of  the  total  diameter. 


^ 
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This  species  was  based  upon  a  leaf-spot  fungus  found  in  abundance  on 
the  under  side  of  leaf  fragments  (sp.  indet.)  in  the  matted  layers  of  fossil 
leaves  from  the  upper  Haritan  at  the  Hylton  pits  in  New  Jersey.  Identical 
remains  are  not  uncommon  in  the  Magothy  formation  of  Maryland.  Their 
characteristic  appearance  is  indicated  on  the  photographic  reproduction 
of  a  leaf  of  Eucalyptus  gevniizi  (Heer)  Heer. 

These  remains  are  conclusively  congeneric  with  the  forms  usually 
referred  to  this  genus  and  very  similar  to  Sphcsrites  problematicus 
(Ejiowlton)  Knowlton  from  the  Dakota  group  of  Kansas.  The  latter  is, 
however,  more  irregular  in  outline,  larger  in  size,  and  infests  Sterculia 
which  is  not  the  host  of  the  present  species.  While  remains  of  this  sort 
are  of  little  botanical  interest  to  some,  they  nevertheless  have  a  consider- 
able biological  significance  in  the  evidence  which  they  afford  of  the  exist- 
ence during  the  mid-Cretaceous  of  fungi  of  this  order. 

Occurrence, — Magothy  Formation.  Sullivan's  Cove,  Anne  Anmdel 
County. 

Collection. — Marj-land  Geological  Survey. 

Class  ALGAE 

Genus  ALGITES  Seward 
[Wealden  Flora,  Part  I,  1894,  p.  4] 

A  generic  term  proposed  by  Seward  for  those  fossil  remains  which  are  in 
all  probability  those  of  Algae,  but  which  from  their  nature  cannot  be 
decisively  compared  with  any  one  genus  of  known  botanical  aflSnity. 

Fossil  algse  are  common  fossils  at  some  geological  horizons,  but  they 
are  usually  indecisive  in  their  characters,  especially  when  preserved  as 
impressions,  so  that  comparisons  with  modern  genera  altogether  lack 
certainty.  As  has  been  pointed  out  by  Seward  {loc,  cit.)  for  the  type  of 
this  genus,  Algites  valdensis  of  the  English  Wealden,  these  forms  suggest 
various  modern  genera  such  as  Chondrus,  Zonaria,  Dictyota,  etc. 

Algites  Americana  Berry 

Plate  L,  Fig.  1 
Algites  americana  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p.  401. 

Description, — Thallus  as  preserved,  in  the  form  of  dichtomously  divided 
branches  ranging  in  width  from  2  mm.  to  5  mm.,  thin  and  undulating 
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as  preserved,  but  rather  coriaceous  in  life,  with  slightly  wavy  margins. 
These  branches  are  not  preserved  for  lengths  of  more  than  a  few  centi- 
meters, during  w^hich  interval  they  are  observed  to  divide  but  once  or  not 
at  all.  They  have  the  appearance  in  some  specimens  of  radiating  from  a 
common  center,  but  as  their  proximal  parts  are  invariably  missing  this 
supposition  cannot  be  verified. 

The  Maryland  remains  are  rare  and  in  the  form  of  impressions,  along 
which  recent  rootlets  have  often  permeated  the  argillaceous  matrix,  some- 
times giving  the  specimens  the  appearance  of  having  midribs.  The  Xorth 
Carolina  remains,  which  are  abundant  in  the  Black  Creek  beds  at  certain 
localities  along  the  Black  Kiver,  often  show  considerable  carbonaceous 
residuum  indicating  that  in  life  the  thallus  was  of  considerable  con- 
sistency. 

Occurrence, — Magothy  Formation.  Round  Bav,  Anne  Arundel 
County. 

Collection, — TJ.  S.  National  Museum. 

PTERIDOPHYTA 

Order  LYCOPODIALES 

Family  LYCOPODIACEAE 

Genus  LYCOPODIUM  Unne 
[Sp.  PI.,  1753,  p.  1100] 

Lycopodium  cretacbum  Berry 

Plate  L,  Pigs.  10,  11 

Lycopodium  cretaceum  Berry,  1910,  Amer.  Jour.  Sci.,  4th  ser.,  vol.  xxx,  pp. 

276,  276,  figs.  16. 
Lycopodium  cretaceum  Berry,  1914,  Prof.  Paper,  U.  S.  Geol.  Survey,  No. 

84,  pi.  ii,  figs.  1-6. 

Description, — Spikes  loosely  imbricated,  of  modified  foliage  leaves  or 
bracts.  The  largest  spike,  which  is  nearly  complete,  is  5  cm.  in  length  and 
5  mm.  in  diameter,  and  is  probably  somewhat  flattened,  the  bulk  of  the 
specimens  indicating  somewhat  smaller  dimensions.  Axis  stout.  Bracts 
several  ranked,  peduncled,  with  a  cordate  or  retuse  base  and  an  abruptly 
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narrowed  acute  recurved  apex^  with  an  entire  margin,  each  bract  sub- 
tending a  large  spheroidal  sporangium  which  may  possibly  be  reniform, 
though  in  the  impressions  preserved  in  the  clays  it  appears  to  be  globular. 

This  unique  species  is  represented  by  rather  scanty  material  in  the 
Maryland  area  which,  however,  shows  the  outlines  of  sporangia  in  the  axis 
of  the  bracts.  It  was  described  from  very  abundant  remains  preserved  in 
the  clays  of  the  Middendorf  member  of  the  Black  Creek  formation  in 
South  Carolina.  It  is  also  sparingly  representee!  in  the  lower  Tuscaloosa 
beds  of  western  Alabama  and  is  thus  shown  to  have  had  a  considerable 
geographic  range.  Preparations  have  failed  to  reveal  any  traces  of  spores 
in  the  sporangia. 

Fossil  remains  of  foliage  resembling  that  of  the  modern  club  mosses 
have  been  frequently  described,  either  as  Lycopodium  or  Lycopodites 
Brongniart,  but  the  majority  of  such  determinations  lack  certainty  in 
that  they  show  neither  anatomical  nor  fruiting  characters,  so  that  the 
present  species  is  of  great  interest  as  the  only  post- Paleozoic  fossil  known 
to  the  writer  which  is  referable  with  absolute  certainty  to  the  genus 
Lycopodium,  Xo  remains  of  foliage  have  been  discovered  in  these  clays 
which  can  Ik?  correlated  with  these  fruiting  spikes. 

Occurrence. — Magothy  Fobmatiox.  Little  Round  Bay,  Anne 
Arundel  County. 

Collection, — Maryland  Geological  Survey. 


Order  FILICALES 
Family  GLEICHENIACEAE 

Genus  GLEICHENIA  Smith 
[Mem.  Ac.  Turin,  vol.  v,  1791,  p.  418] 

Gleichenia  zippei  (Corda)  Heer 

Pecopteris  zippei  Corda,  1846,  In  Reuss,  Verstelnerungen,  p.  95,  pi.  xllx, 

fig.  1. 
Pecopteria  zippei  Unger,  1867,  Kreldepflanzen  aus  Oesterelch,  p.  8,  pi.  ii, 

fig.  1. 
Oleichenia  zippei  Heer,  1868,  Fl.  Fobs.  Arct.,  Bd.  1,  p.  79,  pi.  xlUl,  fig.  4. 
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Gltichenia  zippei  Heer,  1874.  Ibidem,  Bd.  iii.  Ab.  ii.  pp.  44,  90.  97,  pi.  iv; 

pi.  v;  pi.  ▼!,  figs.  1-3;  pi.  vii,  fig.  2;  pi.  xxv,  figs.  1-3;  pi.  xxvi,  figs,  10-13. 
Gleichenia  zippei  Heer,  1877,  Ibidem,  Bd.  iv,  p.  49,  pi.  xxxii,  figs.  6,  7. 
Oleichenia  zippei  Heer,  1882,  Ibidem,  Bd.  vi,  Ab.  ii,  p.  36,  pi.  iii,  fig.  2. 
OleicJtenia  zippei  VelenoYsky,   1888,  Fame  bdhm,   Kreidef.,   p.   6,  pi.   iii, 

figs.  3-7. 
Oleichenia  zippei  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  pt.  ii,  p.  664,  pi. 

clxii,  fig.  9. 
Oleichenia  zippei  Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  67,  pi. 

iv,  fig.  6. 

Oleichenia  zippei  Berry,  1906,  Ibidem,  vol.  xxxiii,  p.  164. 

Oleichenia  zippei  Berry.  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  64. 

Description. — "  Gl.  foliis  bipinnatis,  pinnis  valde  approximatis,  elon- 
gatis^  linearibus,  parallel  is,  pinnatisectis,  pinnulis  obliquis,  lanceolatis^ 
acutiusculis,  integerrimis,  basi  vix  unitis;  nems  pinnatis,  nerv.  secund. 
utrinque  3-5,  inferioribus  furcatis/' — Heer,  1868. 

The  determinations  of  this  species  in  the  Atlantic  Coastal  Plain  are  all 
based  upon  very  fragmentary  specimens,  although  some  of  them  have  traces 
of  the  sori  preserved.  In  sharp  contrast  is  the  beautiful  Oleichenia  mate- 
rial obtained  by  Professor  Heer  from  Greenland.  As  far  as  the  Coastal 
Plain  material  goes  it  corresponds  exactly  with  the  more  t}'pical  material 
from  other  regions,  and  until  specimens  are  collected  showing  adequate 
grounds  for  separation,  it  is  justifiable  to  assume  that  this  species  was 
present  along  the  Middle  Atlantic  Coast  in  Raritan  and  Magothy  time. 
The  genus  Gleichenia  was  a  prominent  one  during  the  Cretaceous  with 
many  characteristic  species,  some  with  a  wide  range.  The  present  species 
which  ranges  through  the  Greenland  Cretaceous  series  from  the  Kome 
beds  (Lower  Cretaceous)  to  those  of  Patoot  (Upper  Cretaceous)  occurs 
also  in  the  Lower  Cretaceous  of  Spitzbergen  and  the  Black  Hills;  the 
Cenomanian  of  Bohemia;  the  Senonian  of  Bohemia,  Saxony,  and  Bul- 
garia ;  the  Magothy  formation  of  New  Jersey  and  Delaware ;  and  it  has 
recently  been  collected  in  the  Upper  Cretaceous  of  the  Western  Interior. 
It  is  not  contained  in  any  recent  collections  from  the  Raritan. 

Occurrence. — Magothy  Formation.    Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survev. 
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Gleichenia  delawarexsis  Berry 
Plate  L,  Figs.  5,  6 

Gleichenia  deUiicarensis  Berry,  1907,  Johns  Hopkins  Univ.  Circ,  n.  s..  No. 

7,  p.  82,  figs.  3,  3a. 
Oleichenia  delawarenaU  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii, 

p.  20. 

Description. — Frond  unknown;  pinnules  subopposite,  obovate,  2  mm. 
to  3  mm.  long  by  1  mm.  to  1.5  mm.  wide,  attached  by  their  greatly  nar- 
rowed bases  to  the  rather  slender  raehis ;  venation  of  the  Gleichenia  type 
rather  indistinct  in  most  of  the  pinnules. 

This  fragment  of  a  pinna  is  27  mm.  It  is  doubtfully  referable  to 
Oleichenia,  to  which  such  a  large  number  of  fern  impressions  of  Cre- 
taceous age  have  been  assigned.  The  most  similar  among  previously 
described  species  is,  perhaps,  Oleichenia  nordenskioldi  Heer  known  from 
the  Kome  beds  of  Greenland,  the  Dakota  of  Kansas,  and  the  Knoxville  of 
California,  which  differs  markedly  in  the  shape  of  the  base  of  the  pinnules. 

While  a  knowledge  of  the  structure  or  fructification  is  essential  for 
the  conclusive  proof  of  the  botanical  aflBnity  of  fern  fragments  such  as 
this,  it  is  important  for  geologists  that  such  characteristic  types  shall  be 
figured  and  described  in  order  that  they  may  serve  as  horizon-makers. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Gleichenia  saundersii  Berry 

Plate  L.  Figs.  7-9 

Gleichenia  saundersii  Berry,  1903,  Amer.  Nat.,  vol.  xxxvii,  p.  679,  figs.  1-3. 
Oleichenia  saundersii  Berry,  1906,  Ann.  Kept.  State  Geol.  of  New  Jersey 

for  1905,  pp.  139,  141. 
Oleichenia  saundersii  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  163. 

Description. — Pinnules  broadly  falcate-ovate,  entire,  bluntly  pointed; 
attached  by  a  wide  base,  about  as  wide  as  the  pinnule  is  long;  length 
4.5  mm.  ultimately  becoming  much  smaller,  each  with  a  stout  mid  vein 
which  sends  off  alternately  on  each  side  rather  thick  veins  to  the  margin, 
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those  running  distad  are  all  simple  except  the  basal  one  which  is  some- 
times forked,  those  running  proximad  are  usually  once  forked ;  texture 
thick  and  coriaceous. 

This  species  is  close  to  G.  gracilis  Heer,  but  the  venation  differs  in  the 
number  of  veins  and  their  habit  of  forking.  It  was  described  from  Cliff- 
wood  Bluff  on  Haritan  Bay,  and  has  also  been  recorded  from  Kinkora  on 
the  Delaware  River.    It  is  known  only  from  the  Magothy  formation. 

Occurrence, — Magothy  Formation.  Round  Bay,  Anne  Anmdel 
County. 

Collection. — Maryland  Geological  Survey. 

Family  OSMUNDACEAE 

Genus  OSMUNDA  Linne 
[Sp.  PI.,  1753,  p.  1063] 

OsMUNDA  DELAWARENSis  Berry 

Plate  L,  Figs.  2-4 

Osmunda  delatoarensis  Berry,  1906,  BuU.  Torrey  Bot.  Club,  vol.  xxxiii,  p. 

164,  pi.  viii,  figs.  2-4. 
Osmunda  delatoarensis  Berry,  1907,  Md.  Geol.  Survey,  vol.  vi,  pi.  xx,  fig.  17. 

Description, — Fronds  pinnate.  Pinnae  simple,  alternate,  elongate, 
linear-lanceolate,  inequilateral  at  the  base.  Borders  undulate,  very 
slightly  crenulate ;  frond  substance  thick.  Pinnae  7.5  cm.  long,  5-6  mm. 
wide  near  the  base,  tapering  to  a  long  narrow  point,  closely  resembling 
the  sterile  pinnae  of  Osmunda  presliana  J.  Smith  of  the  east  and  south 
Asiatic  region,  except  that  the  latter  has  a  narrowed  base,  while  the  pres- 
ent species  has  a  large  base,  more  like  that  in  Osmunda  regalis  Linn6. 

Whether  the  larger  specimen  figured  is  a  pinnule  of  a  bipinnate  form 
like  the  modern  cosmopolitan  ^^ Royal  Fern"  it  is  impossible  to  judge 
from  the  material  thus  far  collected. 

The  Osmundacece  are  rather  common  and  widespread  in  the  older  Meso- 
zoic,  represented  by  structural  material  as  well  as  frond  genera  such  as 
Todites,  etc.  Various  fossil  species  have  been  referred  to  Osmunda  or 
Osmundites,  including  two  or  three  forms  from  the  Lower  Cretaceous 
described  by  Fontaine  from  Virginia  and  showing  supposed  fructification. 

50 
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The  genus  Osmunda  eontains  in  the  existing  flora  some  six  or  seven 
species  of  swamp-loving  ferns,  most  of  them  confined  to  the  northern 
hemisphere,  where  they  are  wide-ranging.  Three  of  these  forms  occur  in 
North  America. 

Occurrence, — Magothy  Fobmation.    Deep  Cut,  Delaware. 

Collection, — Maryland  Geological  Survey. 

Family  POLYPODIACEAE 

Genus  ONOCLEA  Unne 
[Sp.  PL.  1753.  p.  1062] 

OxocLEA  INQUIBEXDA  (HoUick)   Hollick 
Plate  LI,  Figs.  1,  2 

Osmunda  ohergiana  Heer.  1874.  FL  Foss.  Arct..  Bd.  ill.  Ab.  ii.  p.  98  (pars). 

pL  xxYi,  fig.  9d  (non  figs.  9-9b  or  pL  xxxii.  fig.  7a). 
CauHnites  inquirendus  Hollick.  1904.  Bull.  N.  Y.  Bot.  Garden,  vol.  ill.  p. 

406.  pi.  Ixx.  fig.  3. 
Onoclea  inquirenda  Hollick.  1907.  Men.  U.  S.  Geol.  Survey,  vol.  i.  1906.  pi.  i. 

figs.  1-7. 
Onoclea  inquirenda  Berry.  1911.  Bull.  Torrey  Bot.  Club.  vol.  xxxviii.  p.  401. 

pi.  xviii.  figs.  1.  la. 
Onoclea  inquirenda  Berry.  1914.  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p. 

14.  pi.  ii.  figs.  7.  8. 

Description, — Fragments  of  fertile  fronds,  not  showing  any  lamina, 
which  appears  to  be  reduced  to  short  pinnate  branches  bearing  one  or 
more  spheroidal  bodies  interpreted  as  sori.  These  are  uniformly  1.5  mm. 
or  slightly  less  in  diameter. 

This  species  was  originally  described  by  Hollick  (loc,  cit,)  and  referred 
to  the  genus  CauHnites,  but  subsequently  was  removed  to  the  ferns  because 
of  its  resemblance  to  the  modem  genus  Onoclea,  a  resemblance  that  is 
close  and  not  at  all  fanciful.  Earlier  figured  forms  of  the  same  character 
were  associated  by  Heer  with  his  species  Osmunda  ohergiana  because  they 
were  found  in  the  same  l)eds  with  the  fronds  of  this  species,  although  they 
were  not  found  in  organic  union  with  the  fronds.  These  fruits  are  much 
more  like  those  of  the  modern  forms  of  Onoclea  than  they  are  like  those  of 
Osmunda,  and  they  are  identical  with  those  which  are  the  type  of  the 
present  species  to  which  the  writer  has  referred  them. 
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The  Long  Island  and  Marthas  Vineyard  forms  have  these  sori  in  a  single 
row  on  each  side  of  an  axis,  and  some  of  the  South  Carolina  specimens 
seem  to  have  a  similar  arrangement,  while  others  have  them  definitely  in 
threes,  one  terminal  and  two  lateral.  This  latter  arrangement  also  pre- 
vails exclusively  in  the  Greenland  specimen  and  in  similar  material  from 
the  Magothy  formation  of  Maryland.  This  variation  is  of  minor  impor- 
tance and  is  mentioned  simply  because  it  is  believed  that  the  grouping 
in  threes  is  the  normal  arrangement,  which  has  been  obscured  during  fos- 
silization  in  the  instances  where  it  is  not  clear. 

As  here  understood  this  species  ranges  from  the  Atane  beds  of  Green- 
land southward  in  the  Magothy  formation  of  Marthas  Vineyard,  Long 
Island  and  Maryland,  to  the  Middendorf  beds  in  South  Carolina. 

Occurrence. — Magothy  Formation.    Round  Bay,  Maryland. 

Collection. — U.  S.  National  Museum. 

Genus  CLADOPHLEBIS  Brongniart 
[Tableau.  1849,  p.  25] 

This  genus,  which  is  essentially  a  form-genus,  is  usually  restricted  to 
certain  fern-remains  of  Mesozoic  age,  a  number  of  which  are  certainly 
to  be  referred  to  the  family  Polypodiaceae.  Cladophlebis  has  been  fully 
discussed  by  the  writer '  in  a  recent  volume  of  this  series  and  need  not  be 
recharacterized  in  the  present  connection.  It  is  a  waning  and  unimpor- 
tant type  in  Upper  Cretaceous  floras  everywhere,  a  fact  due  in  all  proba- 
bility to  generic  evolution  and  consequent  modernization  of  the  Upper 
Cretaceous  Polypodiaceae. 

Cladophlebis  socialis  (Heer)  Berry 

PecopterU  socialis  Heer,  1882,  Fl.  Fossils  Arct.,  Bd.  vi,  Ab.  ii,  p.  34,  pi.  vii, 

fig.  4;  pi.  vlii,  fig.  15;  pi.  xxxiii,  fig.  9  (non  Fontaine,  1890). 
Cladophlebis  socialis  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p.  409. 

Description. — "  P.  foliis  bipinnatis,  pinnis  oppositis,  elongatis,  lanceo- 
lato-linearibus,  inferioribus  pinnatifidis,  lobis,  subtriangularibus,  inte- 

*  Berry,  Md.  Geol.  Survey,  Lower  Cret.,  1911,  pp.  239-259. 


766  Systematic  Paleontology 

gerrimis,  apice  acutis,  ultimis  simplicibus,  lanceolatis,  magnis.*' — Heor, 
1882. 

The  present  species  was  described  by  Professor  Heer  from  the  Atane 
beds  of  western  Greenland.  Subsequently  Fontaine  identified  as  this 
species  a  very  different  form  from  the  Patapsco  formation  of  Virginia,  a 
form  that  the  writer  has  referred  to  Cladophlebis  hrowniana  (Dunker) 
Seward.* 

Somewhat  fragmentary  remains  that  appear  to  be  identical  with  Heer's 
type  occur  in  the  Raritan  formation. 

Occurrence, — Raritax  Formation.    Shannon  Hill,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 

Genus  ASPLENIUM  Unne 
ISp.  PI..  1753.  p.  1078] 

AsPLENiuM  CECiLENSis  Berry 

Plate  LI,  Figs.  3,  4 

'Aaplenium  cecilensU  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p. 
p.  403,  pL  xviii,  figs.  4,  5. 

Description. — Frond  unknown.  Pinnules  linear-lanceolate,  falcate, 
subopposite,  united  to  the  stout  rachis  by  their  entire  bases,  with  entire 
margins  and  acute  tips.  The  sterile  pinnules  are  somewhat  smaller  than 
the  fertile,  being  about  12  mm.  or  13  mm.  in  length  by  3  mm.  in  maxi- 
mum width,  which  is  at  their  base.  They  show  a  stout  midrib  which  gives 
off  about  twenty-five  branches  on  each  side  alternately  above  and  below, 
and  is  lost  in  the  apical  region  by  this  repeated  branching.  These  branches 
subtend  a  considerable  angle  and  are  recurved.  They  fork  once  near  their 
base  and  run  directly  to  the  margin.  The  fertile  pinnules  are  somewhat 
larger  than  the  sterile,  being  about  the  same  length  and  slightly  wider. 
They  show  stout  midribs  and  the  poorly  preserved  remains  of  numerous 
linear-lanceolate  sori  extending  nearly  from  the  midrib  to  the  margin 
and  obscuring  the  lateral  veins,  there  being  apparently  a  sorus  to  each 
forked  lateral. 

*  Berry,  Md.  Geol.  Survey,  Lower  Cretaceous,  p.  243,  1911. 
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This  species  greatly  resembles  various  forms  from  the  Upper  Cretaceous 
of  Greenland,  which  Professor  Heer  referred  to  the  genus  Pteris,  the 
resemblance  to  Pteris  albertsii  Heer  being  particularly  marked.  The 
latter  is  usually  referred  to  the  genus  Cladophlehis,  and  this  genus  con- 
tains a  number  of  forms  that  are  comparable  with  Asplenium  cecilensis. 
The  fertile  pinnules  of  the  latter,  imperfect  as  is  their  preservation,  are 
clearly  unlike  those  known  in  Cladophlehis  and  are  clearly  of  a  type 
allying  this  form  with  the  Aspleniece. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection, — Mar}'land  Geological  Survey. 

Asplenium  dicksoxianum  Heer 

Asplenium  dicksonianum  Heer,  1874,  FL  Foss.  Arct.,  Bd.  iii,  Ab.  ii,  p.  31, 

pL  i,  figs.  1-5. 
Asplenium  dicksonianum  Heer,  1882,  Ibidem,  Bd.  vi,  Ab.  ii,  pp.  3,  33,  pL  ii, 

fig.  2;  pL  xxxii,  figs.  1-8. 
Asplenium  dicksonianum  Dawson,  1883,  Trans.  Roy.  Soc.  Can.,  vol.  i,  sec. 

iv,  p.  11. 
Asplenium  dicksonianum  Dawson,  1885,  Ibidem,  vol.  iii,  sec.  iv,  p.  5,  pi.  iii, 

fig.  1. 
Asplenium  dicksonianum  Dawson,  1886,  Ann.  Rept.  Can.  Geol.  Survey,  n.  s., 

voL  i,  p.  76. 
Asplenium  dicksonianum  Dawson,  1892,  Trans.  Roy.  Soc.  Can.,  voL  x,  sec. 

iv,  p.  91. 
Asplenium  dicksonianum  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

xvii,  p.  24,  pi.  i,  fig.  1. 
Asplenium  dicksonianum  Ward,  1894,  Jour.  Geol.,  vol.  ii,  pp.  259,  261. 
Asplenium  dicksonianum  Newberry,  1896,  Mon.   U.   S.  Geol.   Survey,  vol. 

xxvi,  p.  39,  pi.  1,  figs.  6,  7;  pi.  ii,  figs.  1-8;  pi.  iii,  fig.  3. 
Asplenium  dicksonianum  Ward,  1899,  19th  Ann.  Rept.  U.  S.  Geol.  Survey, 

pt.  ii,  p.  704,  pi.  clxx,  fig.  1. 
Asplenium  dicksonianum  Fontaine,  1899,  Ibidem,  p.  664,  pi.  clxii,  figs.  6-8 

(non  Fontaine,  1888). 
Asplenium  dicksonianum  Kurtz,  1902,  Cont.  Paleeophyt.  Argentina  iii.  Re- 
vista  Museo  La  Plata,  vol.  x,  p.  49  (1899). 
Asplenium  dicksonianum  Berry,  1911,  BuU.  Torrey  Bot.  Club,  vol.  xxxviii, 

p.  409. 
Asplenium  dicksonianum  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 

p.  68,  pi.  V,  figs.  3,  4. 

Description, — "  A.  foliis  triplicato-pinnatis,  stipite  firmo,  rigido  ;  pinnis 
primariis  seoundariisque  ovato-lanceolatis,  pinnulis  anguste  lanceolatis. 
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inferioribus  acute  serratis,  superioribus  integerrimis,  acutis/' — Heer, 
1874. 

This  species  was  described  originally  by  Heer  from  the  Kome  beds 
(Lower  Cretaceous)  of  Greenland  and  was  subsequently  identified  by  the 
same  author  from  the  much  later  Atane  beds  (Upper  Cretaceous).  Daw- 
son reported  it  from  a  number  of  localities  in  the  Kootenai  of  British 
Columbia,  and  Fontaine  and  Ward  described  it  from  the  Lower  Creta- 
ceous of  the  Black  Hills.  It  is  also  reported  by  both  Lesquereux  and  Ward 
from  the  Dakota  group  and  by  Kurtz  from  Argentina.  It  seems  very 
doubtful  if  these  can  all  refer  to  the  same  plant,  and  the  geologic  range 
alone  suggests  that  the  earlier  and  later  forms  may  be  distinct.  The 
Lower  Cretaceous  forms  certainly  suggest  a  relationship  with  those  wide- 
spread types  of  sterile  fronds  variously  identified  as  Thyrsopteris  or 
Onychiopsis,  and  may  be  compared  with  Onychiopsis  goepperti  (Schenk) 
Berry,  while  those  from  the  Upper  Cretaceous  suggest  Anemia  rather 
than  Asplenium  and  are  much  like  an  undescribed  Anemia  from  the 
Lower  Eocene  (Wilcox)  of  the  Mississippi  embayment  areas  as  well  as 
the  widespread  Eocene  species  Anemia  haydenii  (Lesquereux)  and 
Anemia  svhcretacea  (Saporta)  Gardner  and  Ettingshausen.  However,  in 
the  absence  of  representative  material  from  the  different  horizons,  it 
seems  unwise  to  attempt  any  segregation  at  the  present  time  and  the 
synonymy  is  cited  in  full  for  the  use  of  some  future  student  who  may  have 
access  to  enough  material  to  enable  an  accurate  revision  and  segregation 
of  this  so-called  species.  Attention  should  also  be  called  to  its  resemblance 
to  the  form  occurring  in  the  Upper  Cretaceous  of  Greenland,  the  Raritan 
fromation  of  Xew  Jersey  and  the  Tuscaloosa  formation  of  Alabama, 
which  goes  by  the  name  of  Dicksonia  greenlandica  Heer,  although  the 
ground  for  considering  it  a  Dicksonia  is  as  entirely  inconclusive  as  is  the 
reference  of  the  present  species  to  the  genus  Asplenium, 

In  addition  to  the  localities  enumerated  above,  the  present  species  is 
abundant  in  the  Xew  Jersey  and  Maryland  Raritan,  and  material  that  is 
absolutely  identical  with  the  New  Jersey  material  and  that  from  the 
Dakota  sandstone  occurs  in  the  lower  Tuscaloosa  formation  of  Alabama. 
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Occurrence. — Raritan    Formation.      Shannon   Hill,    Cecil   County, 
Maryland ;  East  Washington  Heights,  District  of  Columbia. 
Collection, — Maryland  Geological  Survey. 

CYCADOPHYTA 

Class  CYCADOPHYTAE 

Order  WILLIAMSONIALES 

Family  WILLIAMSONIACEAE 

Genus  WILLIAMSONIA  Carruthers 
[Trans.  Linn.  Soc.  Lond.»  vol.  xxvi,  1868,  p.  680] 

WlLLIAMSONIA    MABYLANDICA   U,   Sp. 

Plate  LI,  Figs.  5,  6 

Description, — Staminate  bract  or  sporophyll  of  a  Williamsonia-like 
form  'of  small  size.  Sporophyll  flat  and  relatively  thin,  smooth,  about 
14  mm.  in  length  and  4  mm.  in  maximum  width,  spatulate-lanceolate  in 
outline,  t.  e.,  lanceolate-acuminate,  widest  distad  and  constricted  and 
somewhat  thickened  proximad.  It  bears  on  its  upper  (adaxial)  surface 
a  double  row  of  papillose  markings  which  become  fainter  and  fainter 
distad  until  they  are  finally  entirely  obsolete  toward  the  tip  of  the 
sporophyll.  These  are  interpreted  as  the  cicatrices  of  synangia  or  pollen 
sacs  of  which  the  basal  four  to  eight  pairs  appear  to  have  been  functional. 

This  form  is  of  very  great  interest  since  the  bulk  of  the  described 
Williamsonice  and  all  those  showing  any  details  of  their  organization  are 
from  very  much  older  horizons.  The  present  form  is  capable  of  interpre- 
tation in  terms  of  the  ordinary  Williamsonia  morphology  as  a  single  seg- 
ment of  the  staminate  disk,  which  may  be  directly  compared  with  such 
well-known  forms  as  Williamsonia  whitbiensis  so  admirably  restored  by 
Nathorst.*  A  well-marked  form  of  this  type,  named  Williamsonia  dela- 
warensi^  by  the  writer,  is  present  in  the  Magothy  formation  of  Maryland 
and  Delaware.  Certain  facts  suggest  an  alternative  hypothesis  of  the 
organization  of  this  Upper  Cretaceous  sporophyll.     These  are  the  con- 

» Nathorst,  KgL  Svenska  Veten8.-Akad.  Handl.,  Bd.  xlvi,  No.  4,  1911.  pp.  9-14 
(see  text  fig.  3). 


i 


770  Systematic  Paleontology 

siderably  narrowed  and  somewhat  thickened  lower  portion  of  the  sporo- 
phyll;  its  isolated  occurrence  without  any  evidence  of  its  having  been  a 
member  of  a  disk;  the  functional  pollen  sacs  in  the  proximal  instead  of 
the  distal  part  of  the  series.  These  features  all  suggest  that  the  cyclic 
arrangement,  if  present  in  the  ancestors  of  Williamsonia  marylandica, 
had  been  succeeded  by  a  spiral  arrangement  which  approximated  the 
ordinary  conifers  or  cycad  strobilus  rather  than  that  organ  as  exemplified 
in  the  familiar  Cycadeoidea  or  Williamsonia  types  of  the  older  Mesozoic. 
There  is  the  further  possibility  that  Williamsonia  was  dioecious  for  if  the 
form  be  considered  a  fragment  of  a  foreshortened  disk,  it  is  difficult  to 
explain  the  abortion  of  the  distal  pollen  sacs  and  the  development  of  the 
basal  ones. 

Williamsonia  marylandica  is  relatively  small,  much  smaller  than  the 
majority  of  known  forms,  although  Halle*  has  described  a  still  smaller 
form  as  Williamsonia  ptLsilla  from  the  Jurassic  of  Graham  Land.  It  is 
distinguished  from  Williamsonia  delawarensis  Berry  by  its  smaller  size, 
constricted  basal  portion,  more  acuminate  tip  and  thinner  texture.  There 
are  a  number  of  true  Williamsoniae  that  are  deeply  cleft  as  the  present 
form  would  have  to  be,  as  for  example,  Williamsonia  oregonensis  Fontaine 
from  the  Oregon  Jurassic  or  Williamsonia  virginiensis  Fontaine  from  the 
Lower  Cretaceous  of  Virginia,  and  the  same  feature  is  noticeable  in  the 
allied  genus  Cycadocephalus  of  the  Rhaetic. 

The  only  other  possible  interpretation  of  the  present  fossil  is  that  it 
may  represent  some  unknown  coniferous  type  comparable  with  the  fruit- 
ing specimens  of  Palissya  described  by  Nathorst'  from  the  Rhaetic  of 
Sweden.  In  any  event  it  emphasizes  the  fact  that  the  Upper  Cretaceous 
contains  many  unknown  gymnospermous  types  that  await  the  lucky  dis- 
covery of  the  field  paleobotanist. 

Occurrence. — Ma(jothy  Formation.  Little  Round  Bav,  Anne 
Arundel  Countv. 

Collection. — .Johns  Hopkins  University. 

'Halle,  Wl88.  Ergeb.  Schwed.  Sudpolar-Exped.  1901-03,  Bd.  iii.  Lief.  xiv. 
1913,  p.  70,  pi.  vl,  fig.  12. 

*  Nathorst,  Kgl.  Svenska  Vetens.-Akad.  Handl.,  Bd.  xliii.  No.  8,  1908. 
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WiLLIAMSONLA.  DELAWAREX8IS   Berry 

Plate  LI,  Fig.  7 

Williamaonia  delawarenHs  Berry,  1907,  Johns  Hopkins  Univ.  Circ,  n.  s. 
No.  7,  p.  84,  flg.  4. 

Description, — Fructification  stalked;  the  peduncle  expanding  above 
into  a  conical  disk  1.2  cm.  in  diameter  and  bearing  peripherally  about  ten 
thick  and  broad  coriaceous  bracts  (staminate  sporophylls  ?)  which  are 
about  5  mm.  in  width  and  2  cm.  in  length,  pointed  above  and  incurving. 
No  further  details  can  be  made  out  from  the  specimens,  which  are  not 
uncommon  in  the  sandy  clays  of  the  Magothy  formation  near  the  deep 
cut  of  the  Chesapeake  and  Delaware  Canal  near  the  Maryland-Delaware 
Line.  The  very  arenaceous  character  of  these  clays  renders  it  almost 
impossible  to  get  out  good  specimens  and  the  material  rapidly  disinte- 
grates in  drying,  so  that  it  has  not  been  possible  to  secure  permanent 
material  of  any  great  value.    Cycadaceous  leaves  have  not  yet  been  found 

4 

at  this  locality,  although  they  are  plentiful  in  the  Magothy  formation  just 
to  the  northward  in  New  Jersey,  while  they  are  very  common  in  the  under- 
lying Baritan  formation  throughout  its  extent.  The  latter  formation 
contains  somewhat  similar  remains  which  Newberry*  has  called  Palce- 
anthtis  problematicus  and  which  he  is  disposed  to  regard  as  a  helianthoid 
flower,  although  recognizing  the  difliculty  in  the  way  of  preservation  of 
an  ordinary  flower  of  this  sort  and  the  incongruity  of  a  Composite  in  the 
Mid-Cretaceous  flora.  The  Delaware  specimen  differs  chiefly  in  having 
only  about  half  as  many  bracts  and  these  correspondingly  wider.  A  com- 
parison with  Newberry's  fig.  8  will  serve  to  bring  out  the  resemblance  of 
these  two  forms. 

Hollick  has  described '  a  very  poorly  preserved  and  doubtful  specimen 
from  the  Staten  Island  Cretaceous,  Williamsonia  f  riesii,  which  is  some- 
what similar  to  Newberr/s  Palceanthtis  and  to  undescribed  specimens 
from  Cliffwood,  N.  J.  From  the  Dakota  sandstones  Lesquereux  describes 
Williamsonia  elocata*  a  not  very  characteristic  specimen.     From  the 

» Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  1896,  p.  125,  pi.  xxxv,  figs.  1-9. 
*  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  1892,  p.  10,  pi.  1,  figs.  2,  3. 
'  Fl.  Dakota  Group,  1892,  p.  87,  pi.  ii,  figs.  9,  9a. 
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Atane  beds  of  Greenland  Heer  describes  WUliamsonia  cretacea,^  of  which 
species  Seward  says  that  the  type  specimens  are  very  indistinct  and 
unsatisfactory,  but  this  is  doubtless  due  to  subsequent  desiccation  and  does 
not  impugn  the  accuracy  of  Beer's  figures.  WUliamsonia  f  phcmicop- 
soides  Ward  *  from  the  lower  Cretaceous  of  the  Black  Hills  and  William' 
sonia  minima  Saporta  *  from  the  Neocomian  of  Portugal  are  both  ver}'  poor 
and  of  doubtful  affinities.  WUliamsonia  virginiensis  Fontaine,*  found  in 
the  Patuxent  formation  of  Virginia  in  the  same  layers  with  Dioonites 
huchianus  is  a  very  characteristic  form  and  one  of  the  best  marked 
american  Williamsoniae.  WUliamsonia  f  gallinacea  Ward*  from  the 
Virginia  Potomac  and  WUliamsonia  ?  hxbhinsis  Ward  *  from  the  Mary- 
land Potomac  are  both  very  poor  and  doubtful  and  very  probably  repre- 
sent fragments  of  Abietites  cones. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Genus  PODOZAMITES  F.  Braun 
[In  Miinster,  Beitr.  Petref.,  Heft  vi,  1843,  p.  36] 

PoDOZAMiTES  LANCB0LATU8  (L.  and  H.)  F.  Braun 

Zamia  lanceolata  Lindley  and  Hutton,  1836,  Fossils  FL,  vol.  ill,  pi.  cxciii. 
Zamite8  lanceolatus  F.  Braun,  1840,  Verzeich.  Kreis.-Nat.-Samml.  Bayreuth 

Petrefact,  p.  100. 
Podozamites  lanceolatus  F.  Braun,   1843,   in  Miinster,  Beitr.   Petrefacten- 

kunde,  Bd.  ii,  pt.  vi,  p.  33. 
Podozamites  proximana  Conrad,  1869,  Amer.  Jour.  Sci.  (ii),  vol.  xlvii,  p. 

361,  tf. 
Podozamites  lanceolatus  Schimper,  1870,  Pal.  V6g6t.,  tome  ii,  p.  160. 
T  Podozamites  minor  Heer,  1882,  Fl.  Foss.  Arct.,  Bd.  vi,  Ab.  ii,  p.  44,  pi. 

xvi,  fig.  8. 
Podozamites  lanceolatus  Velenovsky,  1885,  Gymn.  Bohm.  Kreidef.,  p.  11, 

pi.  ii,  figs.  1M9,  24. 

>  Fl.  Foss.  Arct.,  Ab.  2,  vol.  vi,  1882.  p.  59,  pi.  xii,  flg.  1 ;  pi.  xiii,  fig.  9. 

*  19th  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  ii,  1899,  p.  668,  pi.  clxii,.fig.  20. 

*  Fl.  Foss.  Port.,  1894,  p.  105,  pi.  xix,  fig.  9. 

*Mon.  U.  S.  Geol.  Survey,  vol.  xv,  1889,  p.  273,  pi.  cxxxiii,  figs.  5-7;  pi.  clxv, 
fig.  5. 

*  Ibidem,  vol.  xlviii,  1906,  p.  485,  pi.  cvii,  fig.  4. 

*  Ibidem,  p.  554,  pi.  cxv,  fig.  11. 
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Podozamitea  lanceolatua  Dawson,  1886,  Trans.  Roy.  Soc,  Can.,  vol.  iii,  sec. 

!▼»  p.  6,  pL  i,  fig.  3. 
Podozamitea  distantincrvia  Fontaine,  1890,  Mon.  U.  S.  GeoL  Survey.,  vol. 

XV,  1889,  p.  179  (pars). 
Podozamitea  lanceolatua  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  voL 

xvii,  p.  28,  pL  i,  figs.  5,  6. 
Podozamitea  anguatifoliua  Newberry,  1896,  Mon.  U.  S.  GeoL  Survey,  voL 

xxvi,  p.  44,  pL  xiii,  fig.  2  (non  figs.  1,  3,  4). 
Podozamitea  anguatifoliua  Hollick,  1904,  BuU.  N.  Y.  Bot.  Garden,  vol.  iii, 

p.  410,  pL  Ixxi,  fig.  8. 
Podozamitea  lanceolatua  Penhallow,   1905,    Summary   GeoL    Survey,   Can., 

1904,  p.  9. 
Podozamitea  lanceolatua  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  GeoL  Survey, 

vol.  xlvlii,  p.  110,  pi.  xxiv,  figs.  17-20. 
Podozamitea  pedicellatua  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  GeoL  Survey, 

voL  xlviii,  p.  532,  pi.  cxiv,  fig.  1  (non  other  references). 
Podozamitea  diatantinervia  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  GeoL  Sur- 
vey, vol.  xlviii,  1905,  pp.  165,  281. 
Zamia  waahingtoniana  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  CJeoL  Survey, 

VOL  xlviii,  1905,  p.  503  (pars),  pL  cxi,  fig.  2  (non.  fig.  1). 
Podozamitea  lanceolatua  Knowlton,  1907,  Smith.  Misc.  Coll.,  vol.  iv,  pt  1, 

p.  120,  pi.  xiv,  fig.  4. 
Podozamitea  lanceolatua  Hollick,  1907,  Mon.  U.  S.  GeoL  Survey,  vol.  1,  p.  35, 

pi.  ii,  fig.  1. 
Podozamitea  lanceolatua  Berry,  1911,  Md.  GeoL  Survey,  Lower  Cret.,  p.  341, 

pi.  liii,  figs.  5,  6. 
Podozamitea  lanceolatua  Berry,  1911,  Bull.  3,  GeoL  Survey  of  New  Jersey, 

p.  76. 
Podozamitea  lanceolatua  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii, 

p.  410. 
Podozamitea  lanceolatua  Berry,  1912,  Ibidem,  vol.  xxxix,  p.  391. 

Description. — "  Pinnis  distantibus,  alternis  oppositisve,  elongatis,  basi 
sensini  angustatis,  inferioribus  lanceolato-linearibus,  superioribus  elon- 
gato-ellipticis ;  nervis  crebris." — Schimper,  1870. 

This  species  is  probably  composite  since  it  is  hardly  possible  that  a 
single  species  should  range  from  the  Jurassic  into  the  Upper  Cretaceous. 
However,  the  remains,  which  in  the  Cretaceous  are  entirely  detached 
leaflets,  furnish  no  characters  by  means  of  which  they  can  be  differentiated 
from  the  Jurassic  type.  This  is  also  the  conclusion  reached  by  Hollick 
in  this  country  and  by  Velenovsky  in  Bohemia. 

Occurrence. — Karitan  Formation.    Shannon  Hill,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 
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PoDOZAMiTES  KNOWLTONi  Berry 

Zamites  angustifoHus  Eichwald,  1868,  Lethaea  rosslca,  tome  ii,  p.  39,  pL  ii, 

fig.  7. 
Podozamites  angustifoHus  Schimper,  1870,  PaL  V^gSt,  tome  ii,  p.  160  (non 

Schenk,  1868). 
Podozamites  angustifoHus  Heer,  1876,  Fl.  Fobs.  Arct,  Bd.  iv,  Ab.  i,  p.  36, 

pi.  vii,  figs.  8-11;  pi.  viii,  figs.  2e,  5. 
Podozamites  angustifoHus  Heer,  1876,  Ibidem,  Ab.  ii,  p.  45,  pL  xxvi,  fig.  11. 
Podozamites  angustifoHus  Heer,  1878,  Ibidem,  Ab.  ii,  p.  22,  pL  v,  figs,  lib, 

12. 
Podozamites  angustifoHus  Lesquereux,  1884,  Cret.  and  Tert.  Fl.,  p.  28. 
Podozamites  angustifoHus  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

XYii,  p.  27,  pi.  i,  fig.  4. 
Podozamites  augustifoHus  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 

xxvi,  1895,  p.  44,  pL  xiii,  figs.  1,  3,  4  (non  fig.  2). 
Podozamites  angustifoHus  Moller,  1903,  Kgl.  Svensk.  Vetensk.  Akad.  Handl., 

Bd.,  ix,  pL  i,  figs.  8-12,  17b. 
Nageiopsis  recurvata  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  Geol.  Survey., 

vol.  xlviii,  1905,  p.  552,  pL  cxvi,  fig.  2  (non  Fontaine,  1890). 
Zamites  tenuinervis  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  Geol.  Survey,  vol. 

xlviii,  1905,  p.  528. 
Podozamites  knowltoni  Berry,  1909,  Bull.  Torrey  Bot.  Club,  vol.  xxxvi,  p. 

247. 
Podozamites  knowltoni  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  403. 
Podozamites  knowltoni  Berry,  1911,  Md.  Geol.  Survey,  Lower  Cret.,  p.  339. 
Podozamites  knowltoni  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 

p.  74. 
Podozamites  knowltoni  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

p.  16,  pi.  iv,  fig.  5. 

Description. — "  Foliolis  elongato-lineali-lanceolatis,  centim.  6  circiter 
longis,  infra  medium  millim.  5  latis,  basim  versus  margine  inferiore 
subitius  angustatis  quam  superiore,  decurrentibus,  sat  approximatis  et 
erecto-patentibus." — Schimper,  1870. 

This  species  has  a  very  wide  range,  both  geological  and  geographical. 
It  is  common  in  the  Jurassic  of  high  latitudes  in  Eussia  (the  type 
region),  Siberia,  Bomholm,  and  Spitzbergen.  In  the  Lower  and  Upper 
Cretaceous  indistinguishable  remains  are  rather  widely  distributed. 
These  occur  in  the  Patapsco  formation  of  the  Potomac  River  Valley,  the 
Baritan  formation  of  New  Jersey,  the  Black  Creek  formation  of  North 
and  South  Carolina  and  the  Dakota  group  of  Kansas.  Whether  or  not 
they  were  specifically  identical  with  the  Jurassic  forms  cannot  be  proven. 
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although  they  present  no  character  aside  from  difference  in  geological 
horizon  to  warrant  their  separation. 

Occurrence. — Magothy  Fobmation.  Round  Bay,  Anne  Arundel 
County. 

Collection. — U.  S.  National  Museum. 

PODOZAMITES   MABGII^ATDS   Heer 

Plate  LI,  Fig.  8 

Podozamites  marginatus  Heer,  1882,  Fl.  Fobs.  Arct,  Bd.  vi,  Ab.  il,  fig.  10 

(non  Berry  1903). 
Podozamites  marginatus  Newberry,   1896,   Mon.   U.   S.   Geol.   Survey,  voL 

xxvi,  p.  44,  pi.  xiii,  figs.  5,  6. 
Podozamites  marginatus  Berry,  1911,  BulL  Torrey  Bot.  Club,  vol.  xxxvlii, 

p.  410. 

Description, — "  Pinnules  rather  large,  varying  from  15  cm.  to  20  cm. 
in  length,  very  variable  in  width,  which  ranges  from  1.5  cm.  to  3  cm.,  the 
Tuscaloosa  specimens  of  minimum  rather  than  maximum  dimensions. 
Apex  and  base  pointed,  the  angle  dependent  on  the  width  of  the  pinnules. 
Base  somewhat  thickened  and  more  or  less  abruptly  narrowed  in  wide 
forms.  Veins  parallel,  very  fine  and  numerous,  thirty  or  more  in  num- 
ber.   Texture  thin  but  probably  coriaceous. 

This  species  was  described  by  Professor  Heer  from  the  Atane  beds 
of  western  Greenland  and  was  illustrated  by  a  single  rather  poor  figure. 
It  was  afterward  tentatively  identified  by  Newberry  from  the  middle 
Raritan  of  Wood  bridge,  New  Jersey,  and  by  the  writer  from  the  Tusca- 
loosa formation  of  Alabama  where  it  is  abundant.  Whether  these  occur- 
rences are  identical  with  the  type  is  not  certain,  although  such  identity  is 
probable.  The  writer  has  recorded  this  same  species  from  the  Magothy  for- 
mation of  New  Jersey,*  but  this  material  proves  to  be  referable  to  the 
subsequently  discovered  genus  Doryanthites  of  the  Black  Creek  formation 
in  North  Carolina  and  homotaxial  deposits  in  Georgia  and  Alabama. 

The  present  species  shows  considerable  similarity  to  the  Lower  Cre- 
taceous species  Zamites  tenuinervis  Fontaine,  which  is  so  common  in  the 
Patapsco  formation  of  the  Potomac  River  Valley. 

*  Berry,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  1903,  p.  99,  pi.  xlvi,  figs.  1,  3. 


i 
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It  is  also  comparable  to  the  several  nominal  species  of  Phyllotcenia,  a 
monocotyledonous  genus  described  by  Saporta  *  from  the  Cenomanian  of 
Portugal  and  compared  with  Rhizocaulon,  Bambusa,  etc. 

Occurrence, — Raritax  Fobmation.  Drum  Point  Railroad,  Anne 
Arundel  County. 

Collection. — Maryland  Geological  Survey. 

CONIFEROPHYTA 

CLASS  CONIFERAE 

Order  ARAUCARIALES 

Family  ARAUCARIACEAE 

Genus  DAM  MARA  Lamarck 
[BncycL,  t  11,  1786,  p.  259] 

Dammara  cliffwoodensis  Hollick 
Plate  LIV,  Fig.  3 

Dammara  cliffwoodensis  Hollick,  1897,  Trans.  N.  T.  Acad.  Scl.,  voL  xvl,  p. 

128,  pi.  xl,  figs.  5-8. 
Dammara  cliffwoodensis  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  HI,  p.  61, 

pi.  xlvUi,  figs.  8-11. 
Dammara, cliffwoodensis  Berry,  1904,  BuU.  Torrey  Bot.  Club,  vol.  xxxl,  p. 

69,  pL  1,  fig.  11. 
Dammara  cliffwoodensis  Berry,  1911,  Ibidem,  p.  400. 

Description.-^^  Scales  kite-shaped,  abruptly  narrowed  from  above  the 
middle  downward,  one  and  one-half  inches  long  by  one-half  inch  wide  at 
the  top,  abruptly  short  mucronate  pointed,  provided  on  inner  surface  with 
numerous  prominent  resin  glands  and  ducts  which  extend  downward 
almost  if  not  quite  to  the  base." — Hollick,  1897. 

This  species  was  described  from  the  Magothy  formation  of  New  Jersey, 
where  it  is  very  common,  from  which  horizon  it  ranges  upward  into  the 
overlying  Matawan  formation.  Remains  of  this  sort,  closely  resembling 
the  cone-scales  of  the  modern  species  of  Dammara,  are  widespread  and 

'  Saporta,  Fl.  Foss.  Portugal,  1894,  pp.  216,  221,  pi.  xxxvlU,  figs.  6-8,  12.  13, 
21;  pi.  xxxix,  fig.  20. 
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variable  during  the  early  Upper  Cretaceous.  Similar  remains  of  smaller 
size  are  said  by  HoUiek  and  Jeffrey  to  have  been  three-seeded,  and  in  spite 
of  this  feature  to  be  related  structurally  to  the  Araucariacece, 

The  present  species  is  not  very  different  and  may  be  identical  with 
Dammara  borealis  Heer,  which  ranges  northward  to  Greenland  (Atane 
beds)  and  southward  to  Alabama  (Tuscaloosa  formation). 

Occurrence. — Maoothy  Formation.  Little  Round  Bay,  Anne  Arimdel 
County.  Matawan  Formation.  Cut  on  the  W.  B.  &  A.  Railroad,  three- 
quarters  of  a  mile  east  of  Millersville,  Anne  Arundel  County. 

Collection, — Maryland  Geological  Survey. 

Genus  ARAUCARIA  Jussieu 
[Gen.  PL.  1789,  p.  413] 

Araucaria  bladenensis  Berry 
Plate  LIV,  Fig.  1 

Araucaria  hladenensia  Berry,  1908.  BulL  Torrey  Hot.  Club,  voL  xxxv,  p. 

255,  pis.  xii,  xiii,  xiv,  figs.  1-3. 
Araucaria  bladenenHa  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  405. 
Araucaria  hladenensis  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

pp.  19,  105,  pi.  ill,  figs.  6,  7;  pi.  xix,  figs.  1,  2. 

/)(;.9m/?/ton.— Foliage  dense,  phyllotaxy  spiral,  leaves  decurrent,  coria- 
ceous, ovate-lanceolate,  about  1.6  cm.  by  8  cm.,  the  base  rounded,  apex 
thickened,  cuspidate ;  veins  immersed,  averaging  sixteen  in  number, 
straight,  parallel,  stomata  small,  in  rows  on  ventral  surface. 

leaves  ranging  from  1  cm.  to  2.8  cm.  in  length  by  0.5  cm.  to  1.2  cm.  in 
width,  averaging  1.6  cm.  by  0.8  cm.,  obovate  in  outline,  with  a  broad 
rounded  base  narrowing  abruptly  and  decurrent ;  the  blade  broadest  about 
one-third  of  the  distance  from  the  base,  above  which  point  it  narrows 
rapidly  to  a  thickened  cuspidate  tip;  phyllotaxy  spiral;  leaf  substance 
represented  by  a  thick  sheet  of  lignite  about  0.5  mm.  thick,  in  which 
the  veins  are  immersed.  These  veins  average  fourteen  to  sixteen  in  num- 
ber, although  occasionally  there  may  be  as  many  as  twenty ;  they  are  stout, 
incurved  at  the  base  (forking  not  observed),  becoming  parallel  and  run- 
ning directly  upward  until  they  abut  against  the  leaf  margin,  i,  e.,  not 
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ened  end  where  they  curve  inward,  recurving  to  form  the  acuminate  tip. 
The  ligule  is  prominent  on  the  upper  (ventral)  surface  of  the  scale  to  its 
base,  is  somewhat  thickened,  and  conforms  in  its  outline  to  that  of  the 
scale ;  its  distal  margins  are  entire,  and  it  ends  medianly  in  a  short  mucro- 
nate  point.  The  enclosed  seed  is  oblong-obovate  with  straight  lateral  mar- 
gins and  rounded  ends. 

The  present  species  is  clearly  distinct  from  the  rather  numerous  Arau- 
carian  remains  that  have  been  described  from  the  Upper  Cretaceous  of  the 
Atlantic  Coastal  Plain.  It  is  associated  in  Maryland  with  meagerly  repre- 
sented foliage  of  Aracauria  blandenensis  Berry,  an  exceedingly  abimdant 
and  well  characterized  form  of  the  Araiicaria  bidwUli  type,  which  is  very 
common  in  the  Black  Creek  formation  of  the  Carolinas  and  the  Eutaw  for- 
mation of  Georgia  and  Alabama.  In  the  region  of  its  maximum  abund- 
ance from  North  Carolina  to  Alabama  Araucaria  bladenensis  is  uniformly 
associated  with  the  large  cone-scales  described  as  Arav^aria  jeffreyi  Berry, 
and  it  has  seemed  very  probable  that  they  represented  the  foliage  and 
ovulate  scales  of  the  same  Cretaceous  tree.  AraiLcaria  jeffreyi  is  a  much 
larger,  relatively  wider  and  otherwise  very  different  type  of  sporophyll 
from  Araucaria  marylandica.  At  the  same  horizon  as  the  latter  species 
of  cone-scale  in  the  New  Jersey  region  there  occurs  foliage  described  as 
Araucarites  ovatus  HoUick,  which  may  be  related  to  the  former. 

Among  recent  species  there  is  some  resemblance  to  Araucaria  rulei,  a 
New  Caledonian  species  of  the  Eutacta  section  of  Araucaria,  but  on  the 
whole  the  present  fossil  form  is  more  like  the  sporophylls  of  the  Colymbea 
section  of  the  genus,  especially  those  of  Araucaria  imbricata,  the  so-called 
Chile  pine. 

Occurrence. — Magothy  Formation.  Little  Round  Bay,  Anne  Arimdel 
Coimty. 

Collection, — Maryland  Geological  Survey. 
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Family  BRACHYPHYLLACEAE 

Ctnus  BRACHYPHYLLUM  Brongniart 
[Prodrome,  1828,  p.  109] 

BiucHYPHYLLUM  MACROCARPUM  Newberry 

Plate  LIV,  Figs.  4,  5 

MoHconia  cyclotoxon  Heer,  1883,  FL  Foss.  Arct.,  Bd.  vil,  pi.  liv,  fig.  Ic  (non 

Heer's  other  figures). 
Thuites  crasaus  Lesquereux,  1884,  Cret.  and  Tert.  Fl.,  p.  32. 
Brachyphyllum  crassum  Lesquereux,  1887,  Proc.  U.  S.  Nat.  Mus.,  vol.  x,  p.  34. 

p.  34. 
Brachyphyllum  crassum  Lesquereux,  1892,  FL  Dakota  Group,  p.  32,  pL  li, 

fig.  5. 
Brachyphyllum  crassum  Newberry,  1896,  FL  Amboy  Clays,  p.  51,  pi.  vil, 

figs.  1-7. 
Brachyphyllum  macrocarpum  Newberry,  1896,  Fl.  Amboy  Clays,  Ms.  name 

mentioned  in  footnote,  p.  51. 
f  Brachyphyllum  sp,  Knowlton,  1897,  Bull.  Geol.  Soc.  Amer.,  vol.  viii,  pp. 

137,  140. 
t  Brachyphyllum  macrocarpum  Knowlton,  1900,  Bull.  U.  S.  Geol.  Survey, 

No.  163,  p.  29,  pi.  iv,  figs.  5,  6. 
Brachyphyllum  macrocarpum  Hollick,  1904,  Bull.  N.  Y.  Bot.  Garden,  vol. 

iii,  p.  406,  pi.  vii,  figs.  4,  5. 
Brachyphyllum  macrocarpum  Berry,   1905,   Bull.   Torrey   Bot.   Club,   vol. 

xxxii,  p.  44,  pi.  ii,  fig.  9. 
Brachyphyllum  macrocarpum  Berry,  1906,  ItiAem,  voL  xxxiii,  p.  168,  pi.  ix. 
Brachyphyllum  macrocarpum  Berry,  1906,  Ann.  Kept.  State  Geol.  Survey 

of  New  Jersey  for  1905,  p.  139. 
Brachyphyllum  macrocarpum  Hollick  and  Jeffrey,  1906,  Amer.  Nat,  vol. 

xl,  p.  200. 
Brachyphyllum  macrocarpum  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol. 

1,  p.  44,  pi.  iii,  figs.  9,  10. 
Brachyphyllum  macrocarpum  Berry,  1911,  Bull.  3,  New  Jersey  Geol.  Sur- 
vey, p.  81,  pL  vii. 
Brachyphyllum  macrocarpum  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey, 

No.  84,  p.  21,  pi.  iii,  fig.  2. 

Description, — Stout  twigs  with  club-shaped,  pinnately  arranged 
branches,  covered  with  large,  thick,  rhomboidal,  squamate,  densely 
crowded,  appressed  leaves  attached  by  practically  their  whole  ventral 
surface.  Phyllotaxy  spiral.  Leaf  more  or  less  striated,  the  striae  con- 
verging toward  the  obtuse  papillate  apex.  Cones  not  positively  deter- 
mined. 
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Brachyphyllum  is  chiefly  an  older  Mesozoic  type,  but  it  remains  abund- 
ant through  the  I»wer  Cretaceous,  two  species  having  been  described 
from  the  Potomac  group  of  Maryland  and  Virginia.  It  is  a  waning  t}'p€  in 
the  Upper  Cretaceous  represented  by  but  a  single  species,  the  one  under  dis- 
cus?*ion,  and  the  following  variety,  which  persist  as  high  as  the  Senonian. 
Both  are  widely  distributed,  and  the  type  is  recorded  from  Long  Island, 
New  Jersey,  Delaware,  Mar}'land,  and  South  Carolina,  and  from  the 
Dakota  group  of  Kansas  and  the  Montana  group  of  Wyoming  in  the  West. 
It  is  probably  represented  in  the  Patoot  l)eds  of  Greenland  by  the  material 
which  Heer  erroneously  refers  (loc,  cit.)  to  Moriconia.  While  it  is  not 
rect>rded  from  Europe,  Velenovsky  has  described  remains  from  the  Ceno- 
manian  of  Bohemia  which  appear  to  be  identical  with  the  American 
representatives  of  this  species,  referring  them  to  the  Jurassic  genus 
Echinosirohus  of  Schimper.* 

Hollick  and  Jeffrey  have  recently  argued  from  a  study  of  specimens 
from  Staten  Island  with  structure  preserved  {Joe.  cit.),  that  this  species 
is  related  to  the  family  Araucariacece. 

This  species  is  extremely  common  in  the  upper  Earitan  beds  at  South 
Amboy,  New  Jersey,  and  their  eastward  extension  on  Staten  Island,  but 
has  not  been  collected  from  any  of  the  plant-bearing  horizons  of  the  lower 
Raritan.  Professor  Xewberry  described  (loc,  cit,)  large  cones  which  he 
found  associated  with  these  twigs,  and  which  he  thought  were  related  to 
them,  although  this  seems  improbable.  The  cones  are  poorly  preserved 
and  their  affinities  cannot  be  made  out.  They  are  very  different  from 
previously  de8cril>ed  cones  of  Brachyphyllum,  and  the  work  of  Hollick 
and  Jeffrey  ( loc,  cit. )  would  seem  to  indicate  that  the  present  species  had 
small  cones.  The  cones  described  by  Professor  Newberry,  while  they  are 
here  retained  in  the  synonymy  of  this  species,  are  comparable  to  the 
abundant  cones  from  the  older  Potomac  of  Maryland  which  are  referred 
to  the  form-genus  Abietites.  Xo  cones  have  been  positively  found  asso- 
ciated with  the  not  uncommon  occurrences  of  this  species. 

•Velenovsky,  Gym,  Bohm.  Kreidef..  1885,  p.  16,  pi.  vi,  figs.  3,  6-8;  Kv6tefia 
eesk^ho  cenomanu,  1889,  p.  9,  pi.  1.  figs.  1M9;  pi.  ii,  figs.  1-3. 
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Occurrence, — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  Countv,  Marvland. 

Collection, — U.  S.  Xational  Museum. 

Brachyphyllum  macrocarpum  formosum  Berry 

Plate  LIII,  Fig.  1 

Brachyphyllum  macrocarpum  Berry,    1910,    BuU.    Torrey    Bot.    Club,    vol. 

xxxvii,  p.  183  (non  Newberry,  1896). 
f  Brachyphyllum  macrocarpum  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  420. 
Brachyphyllum  macrocarpum  formosum  Berry,    1912,   Ibidem,   vol.   xxxix, 

p.  392,  pi.  XXX. 
Brachyphyllum  macrocarpum  formosum  Berry,    1914,    Prof.    Paper    U.    S. 

Geol.  Survey,  No.  84,  p.  106. 

Description, — Slender  elongated  twigs,  pinnately  branched,  covered 
with  medium  sized,  crowded,  appressed  leaves,  spirally  arranged.  Leaves 
bluntly  pointed,  smooth,  thick. 

In  the  consideration  of  the  various  specimens  which  have  been  referred 
to  Brachyphyllum  macrocarpum,  a  very  considerable  variation  Avithin 
certain  fixed  limits  is  at  once  obvious.  This  variation  is  usually  one  of 
size,  the  more  slender  specimens  being  at  the  same  time  smoother.  This 
has  been  frequently  noted  by  the  writer  and  is  commented  upon  in  print  by 
Dr.  Knowlton,*  who  in  discussing  the  younger  forms  from  Wyoming  sug- 
gests that  the  species  on  the  verge  of  extinction  became  smaller  in  its  pro- 
portions. In  studying  the  material  from  the  South  Atlantic  and  Gulf 
states  a  constant  difference  in  size  was  noticed.  This  may  reflect  a  slight 
difference  in  climatic  conditions  and  all  of  the  forms  may  be  interpreted 
as  the  variations  of  a  single  species;  in  fact,  Newberry's  fig.  T  (/oc.  cit,) 
from  the  Raritan  formation  in  Now  Jersey  is  approximately  the  same  size 
as  the  forms  from  the  Montana  group  of  the  West  and  is  associated  with 
the  normal,  stout  club-shaped  type.  That  the  variety  has  no  particular 
stratigraphic  significance  is  indicated  by  its  abundance  at  a  horizon  as  old 
as  the  basal  Tuscaloosa  of  Alabama,  and  its  presence  in  the  Woodbine  for- 
mation of  Lamar  County,  Texas. 

*  Knowlton,  Bull.  U.  S.  Geol.  Survey,  No.  163,  1900,  p.  29,  pi.  iv,  figs.  5,  6. 
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In  general  the  pre«ent  variety  occurs  at  later  and  more  southern 
horizons  than  the  type,  which  might  be  ascribed  to  the  fact  that  only  the 
Hiender  terminal  twigs  are  preserved.  This  is  regarded  as  improbable, 
however,  sincre  the  same  reasoning  should  hold  good  for  the  areas  where 
only  thicker  twigs  have  been  found. 

The  remains  are  usually  much  macerated  and  broken  and  the  imme- 
diate cause  for  the  recognition  of  a  new  variety  was  the  discovery  of  a 
relatively  large  specimen  from  the  Magothy  formation  of  Maryland, 
which  showed  such  striking  unlikeness  to  the  type  that  separation  was 
demanded  and  specific  differentiation  was  even  considered.  In  view,  how- 
ever, of  tlio  (K'currence  of  both  forms  in  association  in  Marvland  and  the 
well-known  variation  of  not  only  the  type,  but  of  coniferous  foliage  in 
general,  it  seemed  wiser  to  consider  the  present  as  a  variety  of  the  type, 
which  as  time  progressed  supplanted  it  to  a  large  extent,  if  not  altogether. 

The  new  specimen  from  Maryland  shows  the  terminal  part  of  two 
approximately  parallel  and  curved  twigs  about  12  cm.  in  length,  united 
proxiniad.  These  in  thoir  largest  portion  are  only  (5  mm.  in  diameter.  At 
intervals  of  from  3  mm.  to  5  mm.  subopposite  lateral  branches  are  given 
olT  in  a  pinnate  nnunier.  These  are  relatively  much  elongated,  cuned, 
and  slender,  averaging  al)out  4  cm.  in  length  by  2  mm.  in  diameter, 
bluntly  jK)inted  and  not  tapering  to  any  appreciable  extent.  These  have 
been  occasionally  observed  to  fork  pseudo-dichotomously  and  at  times 
they  give  off  toward  their  distal  ends  tiny  lateral  branchlets  less  than  a 
centimeter  in  length  and  about  a  millimeter  in  diameter. 

The  giMioral  proportions  are  thus  decMdedly  different  from  the  sup- 
|>osed  parent  type.  The  leaves  are  slightly  smaller  and  smoother  and 
SK>mewhat  more  elongated  in  their  relative  proportions,  at  the  same  time 
lacking  tJie  apical  jvapilla  and  the  convergent  stria?.  The  form  is  much 
niort*  graceful  in  ap|H»a ranee,  and  in  it.«  general  as{XH*t  suggest^j  the 
louver  On^taivous  genus  Arthrotaxopsis  of  Fontaine. 

While  tiny  sjHvies  of  Brachyphyllum  like  Brachyphyllum  microcladum 
Sa|H>rta  of  the  Xin^-Jurassic  have  l>een  described,  the  new  variety  is  even 
mort*  jilender  than  HnichyphyUum  (jracile  Brongniart  of  the  Jurassic. 
The  most  closely  allieil  form  known  appears  to  be  one  from  the  Albian  of 
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Buarcos  in  Portugal  described  by  Saporta  *  as  Brachyphyllum  ohesiforme 
elongatum.  There  is  also  considerable  resemblance  to  Brachyphyllum 
crassicaule  Fontaine  of  the  Patapsco  formation  in  Maryland  and  Virginia. 

The  present  variety  is  abundant  throughout  the  Tuscaloosa  formation 
and  in  the  basal  part  of  the  Eutaw  formation  in  Alabama  and  western 
Georgia,  and  occurs  also  in  the  Woodbine  formation  of  Texas,  but  is 
known  only  from  a  single  locality  in  Maryland. 

Occurrence. — Maoothy  Formation.  SuUivan^s  Cove,  Round  Bay, 
Anne  Arundel  County. 

Collection. — Johns  Hopkins  University. 


Order  FINALES 
Family  PINACEAE 

Genus  SEQUOIA  Endlicher 
[Synop.  Conlf.,  1847,  p.  197] 

Sequoia  heterophylla  Velenovskj 

Plate  LIII,  Fig.  2 ;  Plate  LIV,  Fig.  7 


IV 


Sequoia  heterophylla  Velenovsky,  1885,  Gymnos.  Bdhm.  Kreidef.,  p.  22,  pi. 

xii,  fig.  12 ;  pi.  xiii,  figs.  2-4,  6-9. 
Sequoia  heterophylla  Velenovsky,  1888,  Sitz.  k.  B5hm.  Gesel.  Wiss.,  Prag., 

p.  593,  figs.  7,  8. 
Sequoia  heterophylla  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  p.  3, 

pi.  i,  fig.  18. 
Sequoia  heterophylla  Ward,  1895,  15th  Ann.  Kept.  U.  S.  Geol.  Survey,  pp. 

378,  380,  392. 
Sequoia  heterophylla  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvl, 

p.  49,  pi.  vi,  figs.  1-13. 
Sequoia  heterophylla  Knowlton,  1905,  Bull.  U.  S.  Geol.  Survey,  No.  257,  p. 

132,  pi.  xvl,  fig.  5. 
Sequoia  heterophylla  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p. 

165. 
Sequoia  heterophylla  Berry,  1906,  Ann.  Kept.  State  Geol.  of  New  Jersey 

for  1905,  p.  139. 
Sequoia  heterophylla  Berry,  1907,  Bull.  Torrey  Bot.  Club,  vol.  xxxiv,  p.  189. 
Sequoia  heterophylla  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  41, 

pi.  Hi,  figs.  2,  3. 
Sequoia  heterophylla  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p. 

95,  pi.  vi. 

^  Saporta,  Fl.  Foss.  Portugal,  1894,  p.  176,  pi.  xxxi,  fig.  14. 
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Description. — This  characteristic  species,  described  originally  from 
the  Cenomanian  of  Bohemia,  may  be  readily  recognized  by  the  form  of 
the  foliage — the  flat,  lanceolate,  decurrent  leaves  above,  and  the  short  and 
appressed  leaves  belov^.  Newberry  says  of  this  species  that  it  is  one  of  the 
most  common  conifers  of  the  Amboy  clays,  but  mentions  no  localities. 
The  writer  has  only  found  it  in  the  Upper  Raritan  at  South  Amboy,  New 
Jersey,  where  it  is  very  common,  and  at  the  Hylton  pits,  which  are  also 
near  the  top  of  the  Raritan,  and  it  has  been  collected  by  HoUick  from  a 
probably  equivalent  horizon  at  Kreischerville,  Staten  Island. 

In  the  overlying  Magothy  formation  it  is  a  common  species  with  a 
recorded  range  from  Marthas  Vineyard  to  Maryland,  and  in  the  allied 
Black  Creek  formation  of  North  Carolina.  It  occurs  in  the  Tuscaloosa 
formation  of  Alabama  and  in  the  West  it  occurs  in  the  Judith  River  beds 
of  Montana.  The  form  described  by  Newberry  from  the  Cretaceous  of 
Nanaimo,  Vancouver  Island,  as  Sequoia  cuneata  is  very  similar  to  the 
present  species. 

In  1888  {op.  cit.)  Velenovsky  described  additional  twigs  of  this  species 
and  cones  from  the  Cenomanian  of  Hloubetin,  Bohemia,  although  he  does 
not  state  that  they  were  attached.  The  cones  were  of  small  size  2.3  cm.  by 
1.5  em.,  elliptical  in  outline,  and  were  made  up  of  a  relatively  small  num- 
ber of  slender,  rhomboidal,  umbilicate  scales  of  Sequoia  type. 

Occurrence. — Magothy  Fokmatiox.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County ;  Litte  Round  Bay,  Anne  Arundel  County. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Sequoia  ambigua  Heer 

Sequoia  ambigua  Heer,  1874,  Fl.  Fobs.  Arct.,  Bd.  iii,  Ab.  ii,  pp.  78,  91,  pi. 

xxi,  figs.  1-11;  pi.  xxY,  fig.  5. 
Sequoia  ambigua  Heer,  1882,  Ibidem,  Bd.  vi,  Ab.  ii,  pp.  17.  52,  pi.  1,  fig.  3. 
Sequoia  ambigua  Bozzi,  1888,  Atti  Soc.  Ital.  Sci.  Nat.,  vol.  xxxi,  p.  401,  pi. 

vi,  fig.  2. 
Sequoia  ambigua  Fontaine,  1890,  Men.  U.  S.  Geol.  Survey,  vol.  xv,  1889, 

p.  245.  pi.  cxviii,  fig.  2;  pi.  cxx,  figs.  1-6;  pi.  cxxvii,  fig.  5;  pi.  cxxxii, 

fig.  3. 
Sequoia  ambigua  White,  1890,  Am.  Jour.  Sci.,  vol.  xxxix,  p.  97,  pi.  ii,  figs. 

2,  3. 
Sphenolepidium  recurvifolium  Fontaine,  1890,  Mon.  U.  S.  Geol.  Survey,  vol. 

XV,  1889,  p.  258,  pi.  cxxvii,  fig.  2;  pi.  cxxx,  figs.  2,  7. 
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Sphenolepidium  dentifoUum  Fontaine,  1890,  Mon.  U.  S.  GeoL  Survey,  voL 
XV,  1889,  p.  258,  pi.  cxxviii,  figs.  2-6;  pi.  cxxix,  fig.  6;  pi.  cxxx,  figs. 
4-6,  10. 

Sequoia  amhigua  Bozzl,  1891,  Bol.  Soc.  Geol.  Ital.,  vol.  x,  p.  373,  pi.  xv,  fig.  4. 

Sequoia  amhigua  Nathorst,  1893,  in  Felix  and  Lenk,  Beitr.  z.  Geol.  u.  P&l. 
Repub.  Mexico,  ii  Theil,  1  Heft,  p.  51,  figs.  1-3. 

Sequoia  amhigua  Hollick,  1895,  Bull.  Geol.  Soc.  Am.,  vol.  vii,  p.  13. 

Sequoia  gracilis  Fontaine,  1899,  in  Ward,  19th  Ann.  Rept.  U.  S.  Geol.  Sur- 
vey, pt.  ii,  p.  675,  pi.  clxvi,  fig.  2  (non  Heer). 

Sequoia  amhigua  Uhler,  1901,  Trans.  Md.  Acad.  Sci.,  voL  i  (1892),  p.  207. 

Sequoia  amhigua  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  Geol.  Survey,  voL 
xlviii,  1905,  pp.  272,  281,  538,  555,  pi.  Ixix,  fig.  6;  pi.  ex,  fig.  13. 

Sphenolepidium  dentifoUum  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  Geol,  Sur- 
vey, vol.  xlviii,  1905,  pp.  484,  528,  538,  546,  555. 

Arthrotaxopsis  expansa  Fontaine,  1906,  in  Ward,  Mon.  U.  S.  Geol.  Survey, 
vol.  XV,  1889,  pp.  533,  535,  538,  555,  573,  pi.  cix,  figs.  12,  13  (non  pp.  504, 
520,  547,  571). 

Sequoia  amhigua  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  41,  pi.  iii, 
figs.  7,  8. 

Sequoia  amhigua  Knowlton,  1907,  Smith.  Misc.  Coll.,  vol.  iv,  pt.  i,  1907, 
p.  126. 

Sequoia  amhigua  Berry,  1910,  Bull.  Torrey  Club,  vol.  xxxvii,  p.  20. 

Sequoia  amhigua  Berry,  1911,  Proc.  U.  S.  Natl.  Mus.,  vol.  xl,  p.  310. 

Sequoia  amhigua  Berry,  1911,  Md.  Geol.  Surv.,  Lower  Cretaceous,  p.  449,  pi. 
Ixxviii,  figs.  1-7. 

Description, — "  S.  ramis  elongatis,  foliis  omnino  tectis,  ramulis  alternis, 
gracilibus,  foliis  decurrentibus,  brevibus,  crassiusculis,  falcato-incurvis, 
apice  acuminatis,  uninerviis,  strobilis  globosis,  squamis  peltatis,  planius- 
culis."— Heer,  1874. 

Remains  of  the  foliage  of  this  species  are  distinguishable  from  those 
of  contemporaneous  conifers,  which  occur  in  the  beds  with  them,  by  the 
relatively  short  and  very  stout,  acuminate,  falcate  or  recurved,  decurrent 
leaves. 

The  cones  are  spheroidal  and  consist  of  relatively  few,  short  scales  with 
longitudinally  striated  peduncles  and  suddenly  expanded,  quadrangular, 
peltate,  umbilicate  tips.  These  cones  are  abundant  in  the  Ijower  Creta- 
ceous of  Maryland,  occurring  usually  as  detached  ferruginized  mud  casts, 
and  are  fully  described  in  the  writer's  account  of  the  Lower  Cretaceous 
flora  of  Maryland. 

As  recorded  in  the  literature  cited  above.  Sequoia  amhigua  is  widely 
distributed  geographically  and  it  has  an  equally  great  geological  range. 
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Describefl  originally  from  the  Kome  beds  (Urgonian)  of  Greenland  by 
Profeaaor  Heer,  this  author  soon  afterward  recorded  it  from  the  Upper 
Cretaceous  Atane  beds  of  that  coontry.  It  has  been  recorded  by  Xathorst 
from  the  Xeocomian  of  3Iexico  and  it  is  present  in  the  Kootenai  forma- 
tion of  Montana.  It  is  a  member  of  the  Shasta  flora  of  the  Pacific  Coast 
(Ilorsetown  beds)^  and  is  probably  represented  in  the  Fnson  formation 
of  eastern  Wyoming  by  what  Professor  Fontaine  calls  Sequoia  gracilis. 
In  the  Upper  Cretaceous,  remains  in  every  way  identical  with  these  Lower 
Cretaceous  occurrences  are  present  in  the  Magothy  formation  at  Gay 
Heady  Marthas  Vineyard,  and  in  Maryland,  as  well  as  in  the  Tuscaloosa 
formation  of  Alabama.  A  similar  occurrence  is  that  in  the  Emscherian  of 
Italy  recorded  by  Bozzi  {op.  cit.).  After  much  comparison  and  study  the 
writer  is  unable  to  formulate  good  characters  for  the  separation  of  the 
later  from  the  earlier  Cretaceous  forms  that  have  been  referred  to  this 
species. 

The  Upper  Cretaceous  forms  resemble  greatly  some  of  the  homotaxial 
remains  referred  by  Heer  and  others  to  Sequoia  subulata  Heer  and  to 
Sequoia  faatigiata  (Stemb.)  Heer.  They  are,  however,  different  from  the 
types  of  both  these  species,  and  it  seems  probable  that  the  later  identi- 
fi elation 8  include  diverse  species  imder  these  names.  The  fragments 
figured  in  1876  by  Lesquereux  from  the  Dakota  group  as  S.  fasiigiata  are 
al.**o  quite  nimilar  to  the  eastern  remains  referred  to  Sequoia  ambigua. 

Occurrence. — Magothy  Formation.  Eound  Bay,  Anne  Arundel 
County. 

Collection, — Maryland  Geological  Survey. 

Sequoia  ueichenbachi  (Geinitz)  Heer* 

Araucarites  reichenhachi  Geinitz,    1842,    Charakterlstik    d.    Schichten    u. 

Petrefacten  sachs.-bdhm.  Kreide,  Heft  iii,  p.  98,  pi.  zziy,  fig.  4. 
Crpptomeria  primwva  Corda,  1846,  in  Reuss,  Versteinerungen  bohm.  Krei- 

def.,  Ab.  ii,  p.  89,  pi.  xlviii,  figs.  Ml. 


*  Three  citations,  involving  a  change  in  the  specific  name  of  this  well-known 
form,  are  here  omitted  as  being  too  uncertain:  Conites  familiaris  Sternberg, 
Bcrgeria  minuta  Presl,  and  Sedites  f  rabenhoratii  Geinitz.  A  complete  sy- 
nonymy of  this  species  has  been  given  in  the  writer's  account  of  the  Lower 
Cretaceous  flora  of  Maryland.  After  giving  the  earlier  names,  only  Upper 
Cretaceous  citations  are  given  in  the  present  connection. 
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Finns  exogyra  Corda,  1846,  in  Reuss,  Ibidem,  p.  91,  pi.  xlviii,  figs.  16-18. 

Oeinitzia  cretacea  Endlicher,  1847,  Syn.  Conif.,  p.  281. 

Pinitea  exogyrus  Endlicher,  1847,  Ibidem,  p.  284. 

Araucaria  reichenbachi  Debey,  1849,  Entwurf.  z.  e.  Geogn.-Geogenst.  Darst 

d.  Gegend  v.  Aachen  (Nachtr&ge),  p.  63. 
Cryptomeritea  primavus  Brongniart,  1849,  Tableau,  p.  74. 
Piceites  exogyrus  Gdppert,  1850,  Mon.  Fossils  Conif.,  p.  208. 
Cycadopsis  cryptomerioides  Miquel,  1853,  Verb.  Geol.  Kaart.  v.  Nederl.,  Deel 

i.  p.  42  (10),  pi.  iii. 
Araucarites  appressus  v.  d.  Marck,  1863,  Pal.,  6d.  xi,  p.  80,  pi.  ziii,  figs.  10, 11. 
Sequoia  reichenbachi  Heer,  1868,  PI.  Fossils  Arct.,  Bd.  i,  p.  83,  pi.  xliii,  figs. 

Id,  2b,  5a. 
Sequoia  reichenbachi  Heer,  1869,  Kreidefl.  v.  Quedlinburg,  p.  9,  pi.  i,  fig.  2 

(Neue  Denks.  schweiz.  Gesell.  Naturw.,  Bd.  xxiv). 
Sequoia  reichenbachi  Heer,  1872,  Fl.  v.  Moletein  in  Mabren,  p.  7,  pL  i,  figs. 

1-9  (Neue  Denks.  scbweiz.  Gesell.  Naturw.,  Bd.  xxiii,  M6m.  ii). 
Sequoia  reichenbachi  Lesquereux,  1874,  Cret.  Fl.,  p.  51,  pi.  i,  figs.  10,  10a, 

10b. 
Sequoia  reichenbachi  Heer,  1874,  Fl.  Fossils  Arct.,  Bd.  iii,  Ab.  ii,  pp.  77, 101, 

126,  pi.  xii,  figs.  7c,  7d;  pi.  xx,  figs.  1-8;  pi.  xxviii,  fig.  2;  pi.  xxxiv,  fig. 

1;  pi.  xxxvi,  figs.  1-8;  pi.  xxxvii,  figs.  1,  2. 
Abietites  dubius  Lesquereux,  1878,  Tert  Fl.,  p.  81,  pL  vi,  figs.  20,  21,  21a. 
Sequoia  reichenbachi  Hosius  and  v.  d.  Marck,  1880,  Pal.,  Bd.  xxvi,  pp.  132, 

179,  pi.  xxxvii,  figs.  145,  146. 
Sequoia  reichenbachi  Heer,  1882,  Fl.  Fossils  Arct.,  Bd.  vi,  Ab.  ii,  p.  52,  pi. 

xxviii,  fig.  7. 
Sequoia  reichenbachi  Dawson,  1882,  Trans.  Roy.  Soc.  Can.,  p.  21. 
Sequoia  reichenbachi  Velenovsky,  1885,  Gymn.  bdhm.  Kreidef.,  p.  19,  pi. 

viii,  figs.  8,  9;  pi.  ix,  figs.  5,  5a,  6a,  7a,  10a,  12,  12a,  13,  14. 
Sequoia  couttsiip  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  p.  30,  pi.  i, 

fig.  5  (non  Heer). 
Sequoia  reichenbachi  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  p.  30, 

pi.  i,  fig.  18. 
Sequoia  reichenbachi  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Surv.,  vol.  xvii, 

p.  35,  pi.  ii,  fig.  4. 
Sequoia  reichenbachi  Smith,  1894,  Geol.  Coastal  Plain  in  Ala.,  p.  348. 
Sequoia  reichenbachi  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi, 

1895,  p.  49,  pi.  ix,  fig.  19. 
Sequoia  reichenbachi  Krasser,  1896,  Kreidefi.  v.  Kunstadt  in  Mahren,  Pal- 

seont.  Oest.  Ung.  u.  d.  Orients,  Bd.  x,  p.  124. 
Sequoia  reichenbachi  Knowlton,  1899,  Mon.  U.  S.  Geol.  Survey,  vol.  xxxii, 

p.  657. 
Sequoia  reichenbachi  Berry,  1903,  Bull.  N.  Y.  Bot  Gard.,  vol.  iii,  p.  59,  pi. 

xlviii,  figs.  15-18,  20. 
Sequoia  reichenbachi  Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  69, 

pi.  iv,  fig.  8. 
Sequoia  reichenbachi  Berry,  1905,  Bull.  Torrey  Bot.  Club,  vol.  xxxu,  p.  44, 

pi.  i,  fig.  3. 
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Sequoia  reichenbachi  Berry,  1906,  BulL  Torrey  Hot.  Club,  voL  xxxiii,  1906, 

p.  165. 
Sequoia  reichenbachi  Berry,  1906,  Kept.  State  Geol.  (N.  J.),  for  1905,  p.  139. 
Sequoia  reichenbachi  HoUick,  1906,  Mon.  U.  S.  GeoL  Survey,  vol.  1,  p.  42, 

pi.  ii,  fig.  40;  pi.  lii,  figs.  4,  5. 
Sequoia  reichenbachi  Berry,  1910,  Bull.  Torrey  Club,  vol.  zxxvii,  p.  20. 
Sequoia  reichenbachi  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  93. 
Sequoia  reichenbachi  Berry,  1911,  Md.  Geol.  Surv.,  Lower  Cretaceous,  p. 

444,  pi.  Ixxvii,  fig.  7. 
Sequoia  reichenbachi  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84. 

pp.  23,  107,  pi.  iv,  figs.  1-4. 

Description, — "  S.  ramis  elongatis,  foliis  decurrentibus,  patentibus, 
falcato-incurvis,  rigidis,  acuminatis." — Heer,  1869. 

This  is  one  of  the  most  wide-ranging  fossil  plants,  both  geologically  and 
geographically,  that  is  known,  and  it  seems  very  probable  that  is  is  of  a 
composite  character,  the  well-known  difficulty  in  distinguishing  between 
coniferous  twigs  of  this  character  prohibiting  any  satisfactory  segregation. 
Described  originally  as  a  species  of  Araucariies,  certain  of  these  remains 
from  the  Staten  Island  Cretaceous  have  shown  bv  their  vascular  structure 
that  they  are  related  to  the  Araucariece,  while  on  the  other  hand  a  large 
number  of  exactly  similar  remains  of  leaf-bearing  twigs  bore  cones  which 
are  unquestionably  those  of  Sequoia,  Twigs  of  this  sort  are  abundant 
throughout  the  Potomac  group,  occurring  also  in  the  Fuson  formation  of 
the  Black  Hills,  the  Kootenai  of  Montana,  the  Shasta  of  California,  the 
Kome  beds  of  Greenland,  and  the  Neocomian  of  Central  Mexico.  Abroad 
they  have  been  reported  from  the  Upper  Jurassic  (?)  of  Portugal,  the 
Neocomian  of  Belgium,  the  Barremian  of  Silesia,  and  the  Albian  of 
Switzerland. 

As  might  be  expected  from  their  great  range,  fossils  of  the  Sequoia 
reichenbachi  type  are  of  slight  stratigraphic  value,  nevertheless  the 
remains  are  very  abundant  from  Xew  Jersey  to  Alabama  at  the  Magothy- 
Black  Creek-Middendorf-Tuscaloosa-Eutaw  horizons,  apparently  identical 
in  character  and  frequently  cone-bearing,  the  cones  being  small,  prolate 
spheroids  in  shape,  and  consisting  of  relatively  few,  peltate,  umbilicate. 
Sequoia-like  scales.  Sequoia  twigs  are  very  resistant  to  maceration,  and 
frequently  arc  about  the  last  vegetable  remains  to  disintegrate  in  marine 
waters.  This  species  is  rare  in  the  Raritan  formation  of  Xew  Jersey  and 
is  unknown  in  the  Marvland  Baritan.    It  is  common  at  later  Upper  Cre- 
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taceous  outcrops  in  Xew  Jersey,  Delaware,  Maryland  (foliage  and  cones), 
North  Carolina,  South  Carolina,  Georgia,  and  Alabama. 

Occurrence, — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County;  Round  Bay  and  Little  Round  Bay,  Anne  Arundel 
County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Genus  CUPRESSINOXYLON  Goeppcrt  (?) 
[Mon.  Fobs.  Conif.,  1850,  p.  196] 

CUPRESSIXOXYLOX   ?   BIBBIXSI    Kuowltou 

Cupressinoxylon  f  hihhinsi  Knowlton,  1896,  Science,  n.  s.,  voL  iii,  pp.  582- 
584,  tf.  1-4. 

Description. — This  species  was  based  on  sections  of  poorly  preserved 
lignite  from  the  type  locality  of  the  Magothy  formation  at  Cape  Sable. 
The  wood  cells  are  almost  obliterated  by  crushing :  the  radial  sections  show 
the  walls  to  have  been  thick  and  with  a  single  interrupted  series  of  large 
bordered  pits ;  the  rays,  as  shown  in  tangential  sections,  are  crushed,  but 
appear  to  have  been  uniseriate  and  of  about  four  cells. 

The  material  upon  which  this  species  is  founded  is  much  too  incom- 
plete for  even  successful  generic  determination.  The  genus  Cupressi- 
noxylon to  which  it  has  been  referred  was  discussed  by  the  writer  in  a  pre- 
vious report  *  and  need  not  be  amplified  in  the  present  connection. 

Occurrence. — Magothy  Formatiox.  Cape  Sable,  Magothy  River, 
Anne  Arundel  County. 

Collections. — U.  S.  National  Museum,  Goucher  College. 

Subfamily  CUPRESSEAE 

Genus  THUJA  Linn^ 
[Sp.  PL  1753,  p.  1002] 

Thuja  cretacea   (Heer)   Newberry 

Libocedrus  cretacea  Heer,  1882,  Fl.  Foss.  Arct,  Bd.  vi,  Ab.  ii,  p.  49,  pi.  xxlx. 

figs.  1-3;  pi.  xllil,  fig.  Id. 
Thuja  cretacea  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p.  53, 

pi.  X,  figs.  1,  la. 

*  Berry,  E.  W.,  Md.  Geol.  Survey.  Lower  Cretaceous,  1911,  pp.  413-415. 
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Thuja  cretacea  Knowlton,  1905,  Bull.  U.  S.  Geol.  Surrey,  No.  257,  p.  133,  pL 

XYi,  figs.  3a. 
Thuja  cretacea  Berry,  1906,  Bull.  Torrey  Bot  Club,  vol.  xxxiii,  p.  169. 

Description. — "  L.  ramulis  gracilibu8>  oppositis,  compressis,  foliis 
quadrifariam,  facialibus  rhombeis^  minutis,  dorso  argute  carinatis.^' — 
Heer,  1882. 

This  species  was  described  originally  from  the  Atane  beds  of  Greenland 
as  a  species  of  Libocedrus,  When  Professor  Newberr}'  came  to  study  the 
abundant  remains  from  the  Upper  Baritan  he  changed  the  generic  ref- 
erence to  Thuja  on  what  appears  to  be  good  evidence.  Similar  remains 
have  been  identified  by  Knowlton  from  the  Judith  River  beds  of  Montana, 
and  the  writer  has  noted  identical  remains  in  considerable  abundance  in 
the  Magothy  formation  of  Delaware  and  Maryland. 

The  twigs  are  strap-shaped  with  nearly  parallel  sides  2  mm.  or  slightly 
less  in  width  and  with  four  rows  of  short  appressed  leaves. 

Occurrence, — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Genus  JUNIPERUS  Unn6 
[Sp.  pi.,  1753,  p.  1038] 

JuxiPEKUS  hypnoides  Hecr 

Juniperua  hypnoides  Heer,  1882.  Fl.  Foss.  Arct.,  Bd.  vi,  Ab.  li.  p.  47,  pi.  xliv, 

fig.  3;  pi.  xlvi,  fig.  18. 
Juniperus  hypnoides  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  p.  22, 

pi.  i,  fig.  1. 
Juniperus  macilenta  Newberry,  1896,  Mon.  U.  S.  Geol,  Survey,  vol.  xxvi,  p. 

54,  pi.  X,  fig.  7. 
Juniperus  hypnoides  Hollick,  1902,  Bull.  N.  Y.  Bot.  Garden,  vol.  11,  p.  403, 

pi.  xli,  fig.  7,  7a. 
Juniperus  hypnoides  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  168. 
Juniperus  hypnoides  Berry,  1906,  Ann.  Rept.  State  Geol.  of  New  Jersey  for 

1905,  p.  139. 
Juniperus  hypnoides  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  46,  pi. 

li,  figs.  26  (ex  parte),  27b,  28;  pi.  ill,  figs.  12-13a. 

Description. — "J.  multiramosa,  ramulis  tenuissimis,  congestis,  foliis 
oppositis,  falcatis,  apice  acuminatis,  uninerviis,  1  mm.  longis." — Heer, 
1882. 
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This  conifer  which  is  a  common  one  in  the  Baritan  was  referred  by 
Professor  Newberry  to  Juniperus  macilenta  Heer,  although  if  the  two 
species  are  to  be  kept  separate,  a  not  altogether  certain  proposition,  it  is 
clearly  more  closely  allied  to  Juniperus  hypnoides,  under  which  Hollick 
has  already  placed  it  {loc.  dt.,  1907).  Professor  Newberry  describes  its 
association  at  Woodbridge  with  Dammara  scales  and  was  evidently  of  the 
opinion  that  the  one  was  the  fruit  of  the  other.  Material  in  the  New  York 
Botanical  Garden  shows  this  association  which  is  probably,  however, 
purely  a  mechanical  one.  The  type  material  came  from  the  Atane  beds  of 
Greenland,  and  additional  remains  are  also  abundant  in  the  Baritan  of 
Kreischerville,  Staten  Island  and  in  the  Magothy  formation  of  Marthas 
Vineyard,  New  Jersey  and  Delaware. 

Occurrence, — Magothy  Formation.    Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Genus  WIDDRINGTONITES  Endlicher 
[Synop.  Conif.,  1847,  p.  271] 

WiDDRiNGTONiTBS  REiCHii(Ettingshausen)  Heer* 

Plate  LV,  Pig.  1 

Frenelites  reichii  Ettingshausen,  1867,  Kreidefi.  von  Niederschoena,  p.  12 

(246),  pi.  1,  figs.  lOa-lOc. 
Glypto8trobu8  gracillimus  Lesquereux,  1868,  Amer.  Jour.  Sci  (ii),  vol.  xlvi, 

p.  92. 
Olyptostrohua  gracillimus  Lesquereux,  1874,  Cret.  Fl.,  p.  52,  pi.  i,  figs.  8, 

IMlf. 
Widdringtonitea  reichii  Heer,  1882,  Fl.  Fobs.  Arct.,  vol.  vl,  Ab.  il,  p.  51,  pi. 

xxvill,  fig.  5. 
Olyptoatrohua  gracillimus  Lesquereux,  1883,  Cret.  &  Tert.  Fl.,  p.  32,  pi.  i, 

figs.  6-6b. 
Widdringtonites  reichii  Heer,  1883,  Fl.  Fobs.  Arct.,  vol.  vli,  p.  13,  pi.  Ill,  figs. 

4,  5. 
Widdringtonia  reichii  Velenovsky,  1885,  Gym.  bohm.  Kreldef.,  p.  27,  pi. 

viil,  figs.  4-6;  pi.  x,  figs.  1,  11,  12. 

^  The  following  earlier  citations  are  included  under  this  species  by  Ettings- 
hausen:  Lycopoditea  insignia  Reich,  in  Geinitz,  Charak.  der  Schichten  u. 
Petrefacten  sachsbohm.  Kreidegebirges,  p.  98,  1842;  Bronn.  Lethsea  geogn.,  p. 
577,  pi.  xxvili,  fig.  13,  1846.  They  are  omitted  in  the  present  connection  since 
if  they  are  positively  identified  as  this  species  it  would  involve  changing  the 
name  of  this  widespread  and  well-known  form. 
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WiddHngtonia  reichii  Velenovsky,  1887,  Sitz.  k.  bohm.  GeseU.  Wiss.,  1886, 

p.  639,  pi.  i,  figs.  14-16. 
WiddHngtonia  reichii  Engelhart,  1891,  Isis,  Ab.  7,  p.  92. 
Frenelites  reichii  HoUick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  p.  29,  pL  1, 

fig.  23. 
Olypto8trohu8  gracillimus  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

xvii.  p.  38. 
Widdringtonites  reichii  Smith,  1894,  Geol.  Coastal  Plain  Ala.,  p.  348. 
Sequoia  gracillima  Smith,  1894,  Ibidem  (nomen  nudum). 
Sequoia  gracillima  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  1895, 

p.  50,  in  part  (non  pL  ix,  figs.  1-3). 
Widdringtonites  reichii  Newberry,  1896,  Ibidem,  p.  57,  pi.  vili,  figs.  1-5. 
Widdringtonia  reichii  Krasser,  1896,  Beitr.  Pal.  Oest.  Ung.  u.  Orients,  Bd. 

X,  p.  126  (14),  pL  xiv  (iv),  fig.  6;  pL  xvii  (vii)„  figs.  4,  7,  8. 
Sequoia  gracillima  Newberry,  1898,  Mon.  U.  S.  Geol.  Survey,  vol.  xxxv,  p. 

19  (ex  parte),  pi.  xiv,  fig.  6  (non  pL  xxvi,  fig.  9). 
Widdringtonia  reichii  Marik,  1901,  Prispevek  k.  fi.  ceskeho  cenomanu,  p.  9, 

pi.  i,  fig.  23;  pi.  ii,  fig.  2. 
Widdringtonites  reichii  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p. 

169. 
Widdringtonites  reichii  Berry,  1906,  Kept.  State  Geol.  of  New  Jersey  for 

1905,  p.  138. 
Widdringtonites  reichii  HoUick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  44. 

pi.  iv,  figs.  6-8. 
Widdringtonites  reichii  Hollick  and  Jeffrey,  1909,  Mem.  N.  Y.  Bot.  Garden, 

vol.  iii,  p.  29,  pi.  V,  figs.  1-4;  pi.  viii,  figs.  7-11;  pi.  xx,  figs.  3-5. 
Widdringtonites  reichii  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii, 

p.  21. 
Widdringtonites  reichii  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 

p.  87,  pi.  viii,  figs.  1,  2. 

Description. — "  F.  ramis  suberectis  fastigiatis,  ramulis  filiformibus 
confertis,  foliis  appressis  e  basi  ovata  subulatis,  strobilis  axillaribus  duple 
longioribus  quam  latis.^' — Ettingshausen,  1867. 

Medium-sized  branches  with  more  or  less  crowded,  slender,  elongated, 
fastigiate  twigs,  bearing  reduced  ovate-subulate  leaves,  spirally  arranged. 
Both  microsporangiate  and  megasporangiate  cones  have  been  found.  The 
cones  are  small  oval  bodies  5  mm.  to  12  mm.  long  by  3  mm.  to  7  mm.  in 
diameter,  usually  poorly  preserved,  said  by  Ettingshausen  to  be  axillary 
in  position  but  evidently  often  terminal,  as  evinced  by  some  of  the  Raritan 
material  as  well  as  by  some  of  the  better  preserved  cones  from  the  Ceno- 
manian  of  Bohemia  and  Moravia.  The  latter  material  clearly  shows 
that  the  cones  consisted  of  four  scales.    This  would  allv  it  with  cither  the 
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subgenus  Widdringtonia  of  the  genus  Callitris  Vent,  to  which  Eichler  in 
his  treatment  of  the  living  species  in  Engler  and  Prantl  (1887)  refers 
Endlicher^s  genus,  or  to  the  subgenus  Eucallitris  Brongn.,  which  also  is 
characterized  by  four  cone-scales.  The  latter  has  a  single  living  species  of 
northern  Africa  and  the  former  has  three  or  four  species  of  southern 
Africa  and  Madagascar.  The  propriety  of  Eichler^s  classification  may 
well  be  questioned,  and  in  any  event  paleobotanists  must  necessarily  prefer 
the  older  segregation  of  Frenela  and  Widdringtonia  and  their  respective 
form-genera. 

There  seems  to  be  but  little  doubt  that  the  present  species  should  be 
referred  to  Widdringtoniaj  as  Velenovsky  and  Krasser  have  done,  but  as 
the  term  Widdringtonites  is  equally  indicative  of  its  true  aflfinity,  little  is 
to  be  gained  by  making  the  proposed  change. 

This  species,  which  is  probably  the  most  common  conifer  of  the  Raritan 
formation, 'was  described  originally  by  Ettingshausen  from  the  Cenom- 
manian  of  Niederschcena,  in  Saxony,  as  a  species  of  Frenelites.  When 
Heer  discovered  it  in  the  Greenland  material,  where  it  has  been  collected 
from  both  the  Atane  and  the  Patoot  beds,  he  transferred  it  to  the  present 
genus.  It  has  subsequently  been  reported  from  the  Cenomanian  of 
Bohemia  and  Moravia,  from  the  Magothy  formation  at  numerous  localities 
and  from  the  southern  New  England  islands.  It  has  also  been  reported 
from  the  Tuscaloosa  formation  of  Alabama,  where  it  is  abundant  at  a 
number  of  localities.  Heer  made  Glyptostrobus  gracillimiLS  Lesq.,  of  the 
Dakota  group,  a  synonym  of  this  species,  and  he  has  been  followed  by 
many  subsequent  authors. 

In  a  recent  paper  Hollick  and  Jeffrey  (op.  cit.)  have  studied  the 
anatomy  of  fragments  of  twigs  from  the  Karitan  formation  of  Staten 
Island,  New  York.  They  are  led  to  claim  a  relationship  with  the  Arau- 
cariacece  for  this  form.  This  is  not  at  all  conclusively  shown  by  the  speci- 
mens studied  and  even  were  this  evidence  admitted  for  this  material  it 
would  scarcely  affect  the  question  of  relationship  of  the  great  bulk  of  the 
remains  referred  to  Widdringtonites  or  Widdringtonia,  since  Ettings- 
hausen and  Krasser  {op.  cit.)  have  conclusively  shown  the  relationship 

with  Widdringtonia  by  means  of  the  megasporangiate  cones.    While  these 
52 
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have  not  been  found  in  organic  union  with  the  leafy  twigs  in  the  American 
material,  attached  cones  of  this  type  have  been  found  by  the  writer  *  in  the 
closely  related  species  Widdringtonites  stibtilis  Heer. 

Widdringionites  reichii  is  closely  allied  to  and  descended  from,  if  not 
identical  with,  a  common  conifer  of  the  Patapsco  formation  of  Maryland 
and  Virginia  described  by  the  writer*  as  Widdringtonites  ramosus,  and 
based  upon  Taxodium  ramosum  and  various  other  species  of  Professor  Pon- 
taine^s  Flora  of  the  Potomac  Group. 

Occurrence. — ^Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County;  Bound  Bay,  Anne  Anmdel  County,  Maryland. 

Collections, — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Family  INCERTAE 

Genus  PROTOPHYLLOCLADUS  Berry 
[Bull.  Torrey  Club,  vol.  xxx,  1903,  p.  440] 

PROTOPHYLLOCLADUS  SUBIXTEGKIF0LIU8  (Lesqucreux)  Berry  (?) 

Plate  LVI,  Fig.  2 

Phyllocladus  subintegrifolius  Lesquereux,  1868,  Amer.  Jour.  Sol.,  vol.  xlvi, 

p.  92. 
Phyllocladus  suhinteffrifolius  Lesquereux,  1874,  Cret.  Fl.,  p.  54,  pi.  1,  fig.  12. 
Thinnfeldia  lesquereuxiana  Heer,  1882,  Fl.  Foss.  Arct.,  Bd.  vi,  Ab.  11,  p.  37, 

pi.  xUv,  figs.  9,  10;  pi.  xlvl,  figs.  11,  12a,  12b. 
Phyllocladus  suhintegrifolius  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey, 

VOL  xvil,  p.  34,  pL  11,  figs.  1-3. 
Thinnfeldia  lesquereuxiana  Holllck,  1892,  Trans.  N.  Y.  Acad.  Scl.,  vol.  xl, 

p.  98,  pi.  ill,  fig.  6. 
Thinnfeldia  lesquereuxiana  Newberry,  1896,  Mon.  U.  S.  GeoL  Survey,  vol. 

xxvi,  p.  59,  pi.  xl,  figs.  1-17. 
Thinnfeldia  subintegrifolia  Knowlton,  1898,  BuU.  U.  S.  Geol.  Survey,  No. 

152,  p.  228. 
Protophyllocladus  subintegrifolius  Berry,  1903,  Bull.  Torrey  Bot.  Club,  vol. 

XXX,  p.  440. 
Protophyllocladus  suhintegrifolius  Berry,  1904,  Ibidem^  vol.  xxxl,  p.  69,  pi. 

1,  fig.  5. 
Protophyllocladus  suhintegrifolius  Berry,  1907,  Johns  Hopkins  Univ.  Circ, 

n.  8.,  No.  7,  pp.  89-91,  fig.  6. 

*  Berry,  Bull.  Torrey  Bot.  Club,  vol.  xxxix,  pp.  341-348,  pi.  xxiv,  1912. 

*  Berry,  Md.  Geol.  Survey,  Lower  Cretaceous,  p.  428,  pL  Ixxiii,  figs.  1-6,  1911. 
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Protophyllocladu8  auhintegrifoliua  Hollick,  1907,  Mon.  U.  S.  GeoL  Survey, 

vol.  1,  p.  36,  pi.  V,  figs.  1-6. 
Protophyllocladua  suhintegrifoUus  Berry,   1911,   Bull.   3,   Geol.   Survey   of 

New  Jersey,  p.  98,  pi.  ix. 

Description. — Leaves  oblong  to  linear  in  outline  and  coriaceous  in 
texture,  from  3  cm.  to  17  cm.  in  length  by  0.6  cm.  to  3  cm.  in 
width.  Apex  usually  obtuse,  rarely  pointed.  Base  decidedly  and  narrowlv 
cuneate  to  the  short  petiole.  Margins  entire  below,  above  obtusely  dentate 
or  undulate,  with  occasionally  teeth  which  are  acute.  Midrib  stout  below 
becoming  attenuated  above  and  frequently  disappearing  some  distance 
below  the  apex.  Laterals  numerous,  close,  immersed ;  they  branch  at  an 
angle  of  about  20°,  running  nearly  straight  and  approximately  parallel 
to  the  margin,  sometimes  forking.  Stomata  scattered  on  both  surfaces, 
with  typical  guard  cells. 

This  is  a  widespread  species  ranging  in  considerable  abimdance  from 
Greenland  (Atane  beds)  to  Alabama  (Tuscaloosa  formation),  and  west  to 
Kansas  and  Nebraska  (Dakota  sandstone).  Originally  referred  to  Phyl- 
locladus  by  Lesquereux,  his  type  is  almost  identical  with  certain  phyllo- 
clads  of  modern  members  of  this  genus.  Subsequently  discovered  remains 
from  Kansas  are  considerably  larger  than  the  type,  as  are  also  a  number 
of  the  Greenland  specimens.  Some  of  the  Raritan  forms  have  a  somewhat 
different  aspect,  being  long  and  narrow;  sometimes  the  margins  are 
entire,  often  they  are  more  or  less  sharply  toothed. 

Much  controversy  has  centered  around  these  forms  and  especially 
around  the  older  Mesozoic  forms  referred  to  the  genus  Thinnfeldia 
Ettingshausen,  to  which  these  later  forms  were  once  referred.  The  latter 
genus  has  been  referred  successively  to  the  conifers,  ferns  and  cycads. 
There  has  never  been  much  doubt  that  the  later  forms  were  gymno- 
spermous.  The  writer  can  positively  affirm  this  conclusion,  and  also  that 
they  are  true  phylloclads  and  not  leaves  in  the  strict  morphological  sense. 

Whether  or  not  they  are  closely  related  to  the  modern  genus  Phyllocladus 
is  still  in  doubt,  although  there  are  some  excellent  arguments  for  such  a 
relationship.  While  fossil  remains  of  undoubted  relationship  to  Phyllo- 
cladus are  extremely  rare,  Gothan  has  described  *  wood  of  a  similar  type 

» Gothan.  Kgl.  Svenska  Vetens.  Akad.  Handl.,  Bd.  xlll.  No.  10,  1907. 
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from  the  Jurassic  of  the  east  coast  of  Greenland  under  the  name  of  Fhyllo- 
cladoxylon.  The  present  species  has  not  heretofore  been  recorded  in  the 
Coastal  Plain  south  of  the  New  Jersey  area,  although  it  is  apparently 
represented  by  fragmentary  material  in  the  Magothy  formation  of  Man- 
land  and  the  Tuscaloosa  formation  of  Alabama. 

Occurrence, — Maoothy  Formation.    Grove  Point,  Cecil  Countv. 

Collection, — Maryland  Geological  Survey. 

Protophyllocladus  lobatus  Berrv 

Thinnfeldia  sp,  nov.  Berry,  1907,  Johns  Hopkins  Univ.  Clrc,  n.  s.,  No.  7, 

p.  81. 
Protophyllocladus  lobatus  Berry,  1911,  BulL  Torrey  Bot.  Club,  voL  xxxviii, 

p.  403. 
Protophyllocladus  lobatus  Berry,  1914.  Prof.  Paper  U.  S.  GeoL  Survey,  No. 

84,  p.  17,  pi.  11,  flgs.  9-13. 

Description, — Leaves  (phylloclads)  of  large  size,  lanceolate  or  oval  in 
general  outline,  either  entire  with  crenate  margins,  roimded  apex  and 
narrowly  cuneate  base  or  compound  through  the  development  of  opposite 
lateral  lobes.  Axial  vascular  strand  very  stout  below,  becoming  very 
thin  and  finally  disappearing  apically.  When  lobate,  subordinate  opposite 
vascular  strands  form  the  axis  of  the  lobes,  and  these  are  usually  but  not 
always  lost  before  reaching  the  tips  of  the  lobes  by  giving  off  innumerable 
secondary  branches.  Margins  in  all  cases  are  rather  remotely  undulate- 
crenate  and  the  tips  are  all  rounded.  Secondaries  numerous  and  thin, 
diverging  from  the  main  axis  of  the  phylloclad  on  the  axis  of  the  lobes  at 
very  acute  angles,  curving  outward,  either  simple,  more  often  dichoto- 
mously  forked,  and  occasionally  several  times  forked.  Lobes  when  present 
separated  by  cuneate  narrowly  rounded  sinuses  which  terminate  some  dis- 
tance from  the  main  axis.  The  largest  specimen,  which  is  still  incomplete 
at  both  the  apex  and  the  base,  measures  8  cm.  in  length  and  5  cm.  from  tip 
to  tip  of  the  Iwwer  lobes,  the  upper  entire  portion  measuring  about  1.5  cm. 
in  width. 

These  remains  are  superficially  like  fern  fronds,  especially  in  specimens 
that  are  compound,  and  were  it  not  for  the  presence  in  the  Cretaceous  of 
other  Phyllocladus-Wke  remains  with  a  demonstrated  gAinnospemious 
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structure  (e,  g.,  Androvettia)  their  reference  to  this  genus  would  seem 
hazardous.  The  entire  specimens  are  strikingly  like  some  of  the  forms 
of  Protophyllocladus  suhiniegrifolius  (Lesquereux)  Berry  of  the  Magothy 
formations,  or  like  Protophyllocladus  polymorphus  (Lesquereux)  Berry 
from  higher  western  American  horizons,  and  even  the  compound  specimens 
have  an  unlobed  apical  portion  of  comparable  length  which  is  also  similar 
in  appearance  to  the  two  species  just  mentioned.  The  compound  forms 
are  superficially  like  Thinnfeldia  rhomboidalis  Ettingshausen,*  the  type 
of  the  genus  Thinnfeldia,  whose  systematic  position  has  been  the  occasion 
of  so  much  controversy  and  which  has  been  variously  regarded  as  a  fern, 
a  cycad,  or  a  conifer.  The  present  species  shows  important  differences, 
however,  aside  from  its  much  younger  age,  and  it  is  confidently  believed 
to  be  unrelated  to  the  various  older  Mesozoic  species  of  Thinnfeldia  that 
liave  been  described. 

It  may  also  be  compared  with  various  forms  from  the  Upper  Cre- 
taceous of  Dalmatia  which  were  discussed  at  great  length  by  Kerner,'  who 
refers  them  to  the  genus  Pachypteris,  This  he  regards  as  cycadaceous  in 
nature,  but  it  is  believed  to  be  closest  to  Protophyllocladus  subintegri- 
folius,  a  species  which  is  abundant  in  the  Atane  beds  of  Greenland,  the 
Dakota  group  of  Kansas  and  Nebraska,  the  Raritan  of  Xew  Jersey,  and 
the  Magothy  from  Marthas  Vineyard  to  New  Jersey,  and  which  often 
assumes  a  sublobate  form.  This  is  especially  shown  in  unreported  col- 
lections made  by  the  writer  in  the  Magothy  formation  of  New  Jersey. 

The  present  species  is  present  in  the  Magothy  formation  and  frequent 
in  the  Middendorf  beds  of  South  Carolina.  The  latter  occurrences  will 
be  fully  described  and  illustrated  in  a  forthcoming  professional  paper  of 
the  U.  S.  Geological  Survey. 

Occurrence. — Magothy  Formation.  Round  Bay,  Anne  Arundel 
Countv. 

CoUeciion. — Marvland  Geological  Survev. 

'  Ettings.,  Abhl.  Geol.  Reichsanstalt,  Bd.  iii,  p.  2,  pi.  i,  figs.  4-7,  1852. 
'  Kerner,  Jahrb.  Geol.  Reichsanstalt,  Bd.  xlv,  p.  39.  1896. 
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Genus  RAKITANIA  HoIUck  and  Jeffrey 
[Mem.  N.  Y.  Bot  Garden,  Yol.  iii»  1909,  p.  26] 

Babttanla  gbacilis  (Newb.)  Hollick  and  Jeffrey 

Plate  LV,  Figs.  2,  3 

Frenelopsis  gracilis  Newberry,  1896,  Mon.  U.  S.  GeoL  Survey,  vol.  xxvl,  p. 

59,  pi.  xii,  figs.  l-3a. 
Frenelopsis  gracilis  Berry,  1906,  Bull.  Torrey  Bot.Club,  voL  xxxlii,  p.  167. 
Raritania  gracilis  Hollick  and  Jeffrey,  1909,  Mem.  N.  Y.  Bot  Garden,  vol. 

Hi,  p.  26,  pi.  vi,  figs.  4-7;  pi.  ix,  figs.  1-4;  pi.  x,  figs.  14-17;  pL  xix,  figs. 

3-6;  pL  XX,  fig.  1. 
Raritania  gracilis  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  92. 

Description, — Twigs  of  a  conifer,  represented  in  the  clays  by  crowded 
cylindrical  branches  of  graceful  aspect  and  slender  forking  habit.  The 
leaves  are  reduced  almost  to  the  vanishing  point,  in  fact  most  specimens 
fail  to  show  any  traces  of  leaves  whatever,  and  it  is  possible  that  these 
spirally-arranged  scale-like  leaves  of  Newberry^s  description  may  have 
been  founded  upon  deceptive  material. 

These  twigs  are  unjointed,  an  objection  against  their  former  reference 
to  the  genus  Frenelopsis.  It  has  been  suggested  that  they  represent  decor- 
ticated specimens  of  Widdringionites  reichii  (Ettingshausen)  Heer, 
which  is  so  common  in  the  Baritan  and  overlying  Magothy  formation. 
The  present  species  is  recorded  from  both  Delaware  and  Mar}'land. 

Hollick  and  Jeffrey  have  shown  (Zoc.  cit,)  from  anatomical  prepara- 
tions that  the  present  species  is  not  related  to  Frenelopsis  or  Widdring- 
ionites, but  constitutes  a  distinct  genus. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 
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Genus  GEINITZIA  Endlicher 
[Synop.  Conif.,  1847,  p.  280] 

Qeinitzla  FORMOSA  Heer  * 

Plate  LIV,  Fig.  6 

Oeinitzia  formosa  Heer,  1871,  Kreidfl.  v.  Quedlinb.  Neue  Denks.  Schw. 

Gesell.,  Bd.  xxiy,  No.  2,  p.  6,  pL  i,  fig.  9;  pi.  il. 
Oeinitzia  «p.  Newberry.  1873,  Proc.  N.  Y.  Lye.  Nat.  Hist.,  2d  ser.,  p.  10. 
Sequoia  reichenhachi  Lange,  1890  (ex  parte)  ^  Zeits.  Deutsch.  Geol.  Gesell., 

Bd.  xlli.  p.  770. 
Oeinitzia  formosa  Newberry,  1896,  Men.  U.  S.  Geol.  Survey,  vol.  xxvl,  1895, 

p.  51,  pi.  ix,  fig.  9. 
Sequoia  gracillima  Newberry,  1896,  Ihidem,  pi.  ix,  figs.  1-3   (non  foliage 

deBcription  on  p.  50). 
Oeinitzia  formoaa  Hollick,  1897,  Trans.  N.  Y.  Acad.  Scl.,  vol.  xvl,  p.  129,  pi. 

xii,  figs.  1,  2. 
Sequoia  reichenhachi  f  Stanton  and  Knowlton,  1897,  Bull.  Geol.  Soc.  Amer., 

vol.  viil,  p.  137. 
Oeinitzia  formosa  Knowlton,  1900,  Bull.  U.  S.  Geol.  Survey,  No.  163,  p.  28, 

pL  V,  figs.  1,  2. 
Oeinitzia  formosa  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p.  57. 
Sequoia  ffracillima  Berry,  1903,  Ibidem,  pi.  xlvlll,  figs.  21,  22. 
Sequoia  gracillima  Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  69, 

pi.  11. 
Oeinitzia  formosa  Berry,  1904,  Ibidem,  p.  68,  pi.  Iv,  figs.  2,  3. 
Sequoia  gracillima  Berry,  1904,  Amer.  Geol.,  vol.  xxxiv,  pi.  15. 
Sequoia  gracillima  Berry,  1905,  Bull.  Torrey  Bot.  Club,  vol.  xxxii,  p.  44. 
Sequoia  gracillima  Berry,  1906,  Ibidem,  vol.  xxxill,  p.  165. 
Sequoia  gracillima  Berry,  1906,  Kept  State  Geol  of  New  Jersey  for  1905, 

p.  139. 
Oeinitzia  formosa  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  97. 
Oeinitzia  gracillima  Jeffrey,  1911,  Bot.  Gazette,  vol.  1,  pp.  21-27,  pi.  viil. 

Description, — "  Strobile  ovato-cylindrici,  squamis  rachi  validae  spiral- 
iter  insertis,  apice  peltatis,  disco  concavo,  margine  crenato,  toroso ;  semina 
sub  qua  vis  squama  quatuor  (  ?),  squamarum  stipite  crasso  inserta,  striata. 

*  This  species  Is  said  to  be  represented  by  Carpolithea  hemlodnus  of  Schlot- 
helm.  See  also  a  work  by  Ernst  von  Otto  entitled,  "  Addltamente  zur  Flora 
des  Quadergeblrges  In  der  Gegend  um  Dresden  und  Dlppoldlswalde,"  etc.,  pt. 
1,  pl.  V,  figs.  1-3,  5.  6,  1852. 

This  species  probably  includes  the  cones  from  the  Raritan  of  Woodbridge, 
New  Jersey,  identified  by  Newberry  as  Microzamia  gihha  (Reuss)  Corda,  Men. 
U.  S.  Geol.  Survey,  vol.  xxvi,  p.  45,  pl.  xil,  figs.  6,  7,  1896.  Berry,  Bull.  3,  Geol. 
Survey  of  New  Jersey,  p.  78,  1911. 
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Eamulis  elongatis,  virgatis,  foliis  omnmo  tectis,  foliis  subfalcatis, 
angustis,  apice  valde  attenuatis,  uninerviis,  ramis  adultis  pulvinis  rhom- 
beis  obtectis." — Heer,  1871. 

The  American  occurrences  of  cones  of  this  species  have  heretofore  been 
referred  to  Sequoia  gracilUma  Newberry,  a  composite  made  up  of  Geinitzia 
cones  and  Widdringtonites  foliage.  These  cones  are  exceedingly  abundant 
in  the  Magothy  formation  at  Cliffwood  Bluff,  New  Jersey,  where  those 
that  are  more  or  less  pyritized  are  washed  out  of  the  clays  by  storms  and 
high  tides.  When  preserved  as  flattened  lignitic  inclusions  they  are  some- 
what different  in  appearance,  and  it  is  believed  that  material  of  this  species 
in  the  latter  condition  of  preservation  is  the  basis  for  the  Raritan  fonns 
which  were  identified  as  Microzamia  gibba  Corda  by  Newberry.*  A  single 
cone  is  contained  in  the  Magothy  collections  made  along  the  Chesapeake 
and  Delaware  Canal. 

The  foliage,  which  resembles  somewhat  that  of  Sequoia  reichenbachi 
(Geinitz)  Heer,  as  well  as  that  of  Cunninghamites  squamosum  Heer,  shows 
rather  thick  twigs  with  slender  curved  needle  leaves  interspersed  with 
small  scale-like  leaves.  It  has  been  found  at  a  number  of  localities  in  this 
country  and  is  represented  in  the  Tuscaloosa  formation  of  Alabama  by 
several  doubtful  specimens. 

Occurrence. — Magothy  Formation.    Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Genus  MORICONIA  Debey  and  Ettingshausen 
[Denks.  Wienakad.,  Bd.  xvii,  1859,  p.  239] 

[MORICONIA  AMERICANA  Berry 

Plate  LVI,  Fig.  1 

Moriconia  cyclotoxon  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  lii,  p.  65, 
pi.  xliii,  fig.  4;  pi.  xlvlii,  figs.  1-4  (non  Debey  and  Ettingshausen). 

Moriconia  cyclotoxon  Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  70. 

Moriconia  cyclotoxon  Berry,  1906,  Ibidem,  vol.  xxxlii,  pp.  165-167. 

Moriconia  americana  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  pp. 
20,  186. 

Moriconia  americana  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 
p.  26.  pi.  vii,  figs.  1-4. 


*  Newberry,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p.  45,  pi.  xii,  figs.  6,  7,  1896. 
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Description. — Leafy  twigs,  apparently  deciduous  in  habit,  bifacial,  phyl- 
loclad-like,  consisting  of  cyclically-arranged  leaves.  Along  the  main 
axis  on  each  flat  face  of  the  branch  these  leaves  are  relatively  and  closely 
appressed,  with  a  narrow  base  and  a  broad  semicircular  apex.  The  cor- 
responding lateral  pairs  of  leaves  are  thin  and  pointed  and  transversely 
compressed.  In  the  axis  of  each  of  these  marginal  leaves  is  a  reduced 
branch  flattened  in  the  same  plane  as  the  main  branch,  so  that  the  whole 
arrangement  is  strictly  opposite  and  distichous.  These  reduced  lateral 
branches  have  leaves  of  the  same  character  and  arrangement  as  those  of 
the  main  branch.  The  bifacial  leaves  are,  however,  somewhat  smaller 
and  blunter  and  the  marginal  leaves  are  broader  and  less  acute.  They 
become  rapidly  smaller  distad,  it  usually  requiring  not  more  than  five  or 
six  pairs  to  complete  the  blunt  lateral  reduced  twigs.  The  main  vascular 
arrangement  is  strictly  opposite  and  distichous.  These  reduced  lateral 
branches.  The  leaves  fail  to  show  any  veins.  The  texture  was  apparently 
coriaceous  but  obviously  thin  in  the  majority  of  specimens.  No  structural 
material  or  indications  of  fruits  or  fruiting  characters  have  been  discov- 
ered. This  species,  formerly  confused  with  Moriconia  cyclotoxon  of  Debey 
and  Ettingshausen,  differs  from  the  latter,  which  is  the  type  and  only  other 
known  species  of  the  genus,  in  being  more  phylloclad-like  and  strictly 
comparable  to  a  cupressineous  genus  like  Libocedrus.  It  is  also  much 
larger  (about  100  per  cent)  than  the  type  of  the  genus,  the  lateral  twigs 
are  more  reduced  and  the  main  axis  is  invariably  leafy.  It  differs  also  in 
its  geological  range,  the  two  species  not  being  anywhere  contemporaneous 
in  America,  although  the  type  in  Europe  extends  as  high  as  the  later  larger 
form  of  America. 

Superficially  these  remains  closely  resemble  fragments  of  fern  fronds ; 
in  fact,  Debey,  the  original  discoverer,  always  insisted  that  they  were 
ferns,  and  Heer  described  the  earliest  collected  and  poorly  preserved 
remains  from  Greenland  as  a  species  of  Pecopteris,  There  can  be  no 
doubt,  however,  of  their  g}'mnospermous  nature.  For  stratigraphic  pur- 
poses they  are  one  of  the  most  characteristic  fossil  plants  known,  since  the 
geometrically  arranged  outline  of  the  leaves  is  recognizable  with  certainty 
in  the  smallest  fragment. 
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They  are  strikingly  like  the  curious  genus  Androvettia  recently 
described  by  HoUick  and  Jeffrey  *  and  which  these  authors  refer  to  the 
AraucariecB,  although  Moriconia  has,  on  the  evidence  of  the  foliage  char- 
acters, been  invariably  referred  to  the  Cupressinece.  The  present  species 
is  common  in  the  Middendorf  beds  of  South  Carolina,  and* is  a  character- 
istic post-lteritan  species  in  the  Atlantic  Coastal  Plain,  having  been 
recorded  by  the  writer  from  numerous  localities  in  the  Magothy  formation 
of  the  northern  Coastal  Plain,  and  from  the  Black  Creek  formation  in 
North  Carolina. 

Occurrence. — Maoothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County ;  Round  Bay,  Anne  Arundel  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Genus  CZEKANOWSKIA  Heer 
[Fl.  Fobs.  Arct.,  Bd.  iv,  Ab.  ii,  1876,  p.  65] 

CzEKAXOWSKiA  CAPiLLARis  Newbcrry 

Czekanoicskia  capillaris  Newberry,  1896,  Mon.  U.  S.  GeoL  Survey,  vol.  xxvi, 

1895,  p.  61,  pi.  ix,  figs.  14-16. 
Czekanowskia  capillaris  Hollick  and  Jeffrey,  1909,  Mem.  N.  Y.  Bot  Garden, 

vol.  ill,  p.  63,  pi.  vi,  figs.  1-3. 
Czekanowskia  capillaris  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 

p.  101. 

Description. — Leaves  deciduous,  linear  or  capillary,  striated,  long  and 
slender,  undivided  (?)  or  dichotomously  forked.    Length  8  cm.  to  10  cm. 

These  remains  occur  as  closely  packed  masses,  irregular  fascioles  and 
isolated  fragments,  and  when  unforked  or  much  broken  might  readily  be 
mistaken  for  pine  leaves.  There  are  not  unconmion  in  the  Earitan  of 
Maryland  and  are  clearly  identical  with  the  remains  described  under  the 
foregoing  name  from  the  Middle  Earitan  of  New  Jersey  and  Staten  Island. 
No  basal  portions  showing  subtending  scale-leaves  like  those  of  some  of 
the  Jurassic  species  have  been  foimd. 

The  genus  Czekanowski  was  founded  by  Heer*  in  1876  with  Czeka- 
nowskia setacea  from  the  Middle  Jurassic  (Bathonian)  of  Siberia  as  the 

>  Hollick  and  Jeffrey,  Mem.  N.  Y.  Bot  Gard.,  vol.  ill,  p.  22,  pi.  ill,  figs.  1-5, 
etc.,  1909. 

'Heer,  Beitr.  z.  Jura-Flora  Ostsibiriens  und  des  Amurlandes;  M6m.  I'Acad. 
Imp.  Sci..  St  P^tersb.,  7e  s^rle,  tome  xxii,  1876,  p.  65;  Fl.  Foss.  Arct,  Bd.  iv, 
Ab.  ii. 
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type.  He  characterized  the  genus  in  the  following  terms:  "  Folia  numer- 
osa  in  ramulo  abbreviato,  caduco  fasciculata,  subulata,  rigida,  dichotoma, 
squamis  compluribus  persistentibus  circumdata.  Flores  feminei  racemosi. 
Fnictus  pednnclo  brevi  insidens,  nucnlis  duabus  valde  approximatis." 

The  genus  is  discussed  at  length  by  Heer,  who  considers  that  the  asso- 
ciated small  seeds  represent  the  same  plant  which  is  therefore  placed 
among  the  GymnospermcB  and  referred  to  the  Oinkgoalcs.  In  this  refer- 
ence most  later  students  concur  ( vide  Schenk  in  Zittel,  Palaophytologie, 
p.  267, 1890;  Seward,  Jurassic  Flora,  pt.  I,  p.  276, 1900),  although  identi- 
cal remains  have  constituted  the  genera  Jeanpaulia  of  Unger,*  Sclero- 
phylUna  of  Heer,*  and  Solenites  of  Lindley  and  Hutton.*  These  remains 
in  whole  or  in  part  have  been  variously  referred  to  the  AlgcB  (Lindley  and 
Hutton),  to  the  Rhizocarpacece  (F.  Braun,  Unger,  Brongniart),  to  the 
IsoetacecB  (Unger,  Brongniart,  Zigno,  Schimper),  and  to  the  Filicales 
proper  (Shenk,  Schimper,  etc.). 

The  genus  Czekanowskia,  which  is  intimately  related  to  Trichopitys 
Saporta  and  Baiera  F.  Braun,  is  distinguished  from  both  chiefly  by  the 
less  divided,  or  undivided,  needle-like  leaves.  It  is  confined  to  the  north- 
em  hemisphere,  appearing  in  the  Rhaetic  of  Scandinavia  (C  longissima 
Nathorst),  and  becoming  differentiated  and  widespread  in  Middle  Jurassic 
times  (C.  heerii  JSTathorst,  C.  seiacea  Heer,  C.  palmatisecta  Heer,  C.  rigida 
Heer,  and  C.  vvminea  (Phillips)  Berry*  It  is  represented  in  the  Lower 
Cretaceous  by  C.  dichotoma  Heer  of  the  Arctic  regions  and  C.  nervosa 
Heer  of  western  Europe.  The  latter  survives  into  the  Upper  Cretaceous, 
and  a  single  species,  C,  capillaris  Newberry,  is  present  in  the  early  Upper 
Cretaceous  of  America.  All  these  forms  are  very  much  alike  megascopi- 
cally. 

The  remains  are  often  common  but  are  usually  poorly  preserved  and 
resemble  masses  of  long  slender  needle-leaves  like  those  of  Pinus,  and  this 

'  Unger,  Gen.  et  Sp.,  p.  224,  1850. 

'  Heer,  Urwelt  der  Schweiz,  p.  55,  1866. 

•  Lindley  and  Hutton,  Foss.  Fl.  Gt.  Britain,  vol.  il,  pi.  cxxi,  1834. 

^This  is  the  correct  name  for  the  form  commonly  called  C.  Murray  ana  (L. 
and  H.),  since  Phillips'  name  antedates  that  of  Lindley  and  Hutton  by  Ave 
years. 
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resemblance  is  heightened  by  occasional  specimens  (Heer)  showing  the 
tuft  of  leaves  subtended  proximad  by  a  few  small  scale-leaves^  as  in  the 
short  shoots  of  Pinus.  In  CzeJcanowsJci,  however^  unmistakable  dicho- 
tomy is  frequent^  and  this  habit  has  been  one  of  the  main  factors  in  its 
reference  to  the  Oinkgoales  which  are  so  abundant  and  varied  during  the 
Mesozoic. 

Occurrence. — Rabitak  Formation.  Forked  Creek,  Severn  River, 
Anne  Arundel  County. 

Collection, — Johns  Hopkins  University. 

ANGIOSPERMOPHYTA 

Cass  MONOCOTYLEDONAE 

Genus  DORYANTHITES  Berry 
[Bull.  Torrey  Bot  Club,  vol.  xxxviii,  1911.  p.  406] 

DoRYANTHiTES  CRETACEA  Berry 

Plate  LVI,  Fig.  6 

Doryanthites  cretacea  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p. 

406. 
Doryanthites  cretacea  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

p.  108,  pL  xvii,  fig.  3. 

Description, — Leaves,  as  preserved,  linear,  presumably  lanceolate  above 
and  sheathing  below,  4.5  cm.  to  6  cm.  in  width  and  preserved  without  any 
diminution  in  width  for  a  length  of  50  cm.  Texture  very  coriaceous. 
Margins  entire.  Veins  simple  and  parallel,  immersed,  considerably  less 
than  1  mm.  apart.  Leaves  alike  on  both  surfaces.  In  the  hollows  between 
the  veins  occur  rows  of  small  stomata  with  the  guard  cells  all  oriented  in 
a  direction  parallel  with  the  veins  and  equally  numerous  on  both  surfaces 
of  the  leaf.  Leaf  surfaces  under  the  microscope  appearing  finely  striated 
parallel  with  the  veins. 

These  curious  remains,  which  call  to  mind  the  leaves  of  the  Paleozoic 
Cordaiies  or  some  modern  giant  Bromeliad,  are  not  uncommon  in  the 
Upper  Cretaceous.  They  were  first  discovered  by  the  writer  in  the  Black 
Creek  formation  of  North  Carolina,  and  it  is  from  tliis  material  that  the 
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stomatal  characters  are  described.  Recently  this  same  form  was  dis- 
covered in  considerable  abundance  at  the  Georgia  locality  near  Buena 
Vista,  Marion  County,  in  the  Eutaw  formation  of  Hale  County,  Alabama, 
and  in  the  Magothy  formation  of  Maryland. 

Referring  to  similarly  appearing  remains  previously  described,  it  may 
be  noted  that  Miquel  *  in  1853  described  under  the  heading  Phyllites  mon- 
ocotylei  two  sorts  of  parallel-veined  leaf-fragments  from  the  Upper  Cre- 
taceous of  Aachen  (Rhenish  Prussia).  The  first  (pi.  i,  fig.  3)  he  calls 
Yuccites  (  ?),  and  the  second,  which  suggests  the  fossils  under  discussion,  is 
designated  "PcUma  vel  Yuccites  (  f).'*  From  the  Valanginian  of  Portugal 
Heer  *  described  what  he  calls  Bamhusium  latifolium,  which  is  also  sug- 
gestive of  the  American  material.  Krasser '  described  somewhat  similarly 
appearing  remains  from  the  Cretaceous  (Cenomanian  ?)  of  Moravia  as 
Typhceloipum  creiaceum.  These  are  somewhat  smaller  than  the  American 
forms  and  show  transverse  veinlets  which  are  absent  in  the  latter. 
Saporta  *  referred  forms  of  this  kind,  which  are  not  uncommon  in  the  Ceno- 
manian of  Portugal,  to  a  new  monocotyledonous  genus,  which  he  calls 
Phyllotcenia,  comparing  it  with  Bamhusa,  Rhizocaulon,  etc.  Smaller  but 
otherwise  comparable  Lower  and  Upper  Cretaceous  forms  were  named  by 
Schenk  *  Eoliriorij  and  similar  older  Mesozoic  forms  are  commonly  referred 
to  the  form-genus  Yuccites*  Perhaps  the  most  similar  fossils  known  are 
those  referred  to  the  genus  Krannera,  and  fully  described  by  Velenovsky,' 
who  does  not,  however,  arrive  at  any  satisfactory  conclusion  regarding 
their  relationship,  although  he  thinks  they  are  Cycadaceous. 

It  seems  undesirable  to  refer  the  present  material  to  Yuccites,  since 
while  it  is  similar  to  the  more  ancient  remains  so  named,  it  is  enti~2lv 
improbable  that  it  is  congeneric  with  the  Triassic  type  upon  which  this 

*  Miquel,  Verh.  geol.  kaart.  Nederl.  I,  1863,  pp.  33-56,  plates  i-vii. 
'  Heer,  Cont.  Fl.  Foss.  Portugal,  1881,  p.  22,  pi.  19,  figs.  1-3. 

*  Krasser,  Beitr.  z.  Kennt.  Foss.  Kreidefl.  v.  Kunctadt,  1896,  p.  15,  pi.  ii,  fg.  4. 

*  Sapcrta,  Fl.  Foss.  Port.,  1894,  pp.  216,  221,  pi.  xxxvlii,  figs.  6-8,  12,  13,  21;  pi. 
xxxix,  fig.  20. 

*  Schenk,  Pal.,  Bd.  xix,  1869,  p.  20. 

*  Schimper  and  Mougeot,  Mon.  PI.  Foss.  Vosges,  1844,  p.  42. 
'  Velenovsky,  Gym.  Bohm.  Kreidefl.,  1885,  p.  1. 
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genus  was  founded,  and  such  an  identification  would  consequently  be  very 
misleading.  Until  the  existing  tropical  Monocoiyledonce  are  more  abund- 
antly represented  in  our  larger  herbaria,  or  more  complete  and  decisive 
Cretaceous  material  is  discovered,  the  botanical  affinity  of  these  anoma- 
lous forms  must  remain  undetermined.  The  name  chosen  indicates  super- 
ficial resemblance  and  does  not  imply  actual  relationship  with  the  modem 
genus  Doryanthes  of  the  order  Liliales. 

Little  reliance  can  be  placed  upon  a  similarity  of  appearance  in  dealing 
with  fragmentary  remains  of  this  sort,  and  the  foregoing  are  mentioned 
merely  as  indicating  the  presence  of  imdetermined  Monaco tyledon(B  of 
large  size  in  the  Cretaceous  floras  of  the  world. 

Occurrence. — Magothy  Formation.  Round  Bay,  Anne  Arundel 
County. 

Collections. — Maryland  Geological  Survey,  TJ.  S.  National  Museum. 

Order  POALES 
Family  CYPERACEAfi 

Genus  CAREX  Linne 
[Sp.  PL,  1753,  p.  972] 

Carex  olarkii  Berry 

Carex  olarkii  Berry,  1905,  Amer.  Nat.,  vol.  xxxix,  pp.  3-7,  fig.  1. 

Carex  olarkii  Berry,  1906,  Ann.  Kept.  State  Geol.  of  New  Jersey  for  1905, 

pp.  138-141. 
Carex  olarkii  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  169. 
Carex  olarkii  Berry,  1907,  Johns  Hopkins  Univ.  Circ,  n.  s.  No.  7,  p.  81. 
Carex  olarkii  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p.  29. 

Description. — Leaf  fragments  up  to  6  cm.  in  length,  varying  in  width 
from  1.5  ram.  to  4  mm.,  averaging  between  2  mm.  and  3  mm.,  slightly 
keeled,  becoming  thicker  and  narrower  proximad;  midrib  moderately 
prominent.  Lateral  veins,  which  are  parallel  with  it,  very  fine  and 
scarcely  discernible  except  in  the  larger  specimens. 

In  common  with  other  fossil  remains  of  grasses  and  sedges  this  species 
has  no  botanical  value,  except  as  an  indication  of  the  presence  of  plants  of 
this  type  in  the  Cretaceous;  it  has,  however,  like  so  many  fossils  of  vague 
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botanical  afSnities^  considerable  stratigraphic  value^  since  it  is  found  to 
characterize  the  Magothy  formation  at  a  large  number  of  outcrops  from 
New  Jersey  to  Maryland.  It  occurs  also  in  the  Middendorf  beds  of  South 
Carolina. 

Occurrence. — Maoothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Order  A  RALES 
Family  ARACEAE 

Genus  PISTIA  Linne 
[Sp.  PI.,  1753.  p.  963] 

PiSTiA  NORDBNSKiOLDi  (Hecr)  Berry 
Plate  LVI,  Fig.  3 

Chondrophyllum  nordenakioldi  Hear,  1874,  FL  Foss.  Aret,  Bd.  iii,  Ab.  11, 

p.  114,  pi.  XXX,  fig.  4b;  pi.  xxxll,  figs.  11,  12. 
Chondrophyllum  nordenskioldi  Berry,  1907,  Bull.  Torrey  Bet  Club,  vol. 

xxxlv,  p.  198,  pi.  xlll,  fig.  1. 
Pistia  nordenskioldi  Berry,  1910,  Ibidem,  vol.  xxxvil,  p.  189,  pi.  xxl,  figs. 

1-15. 
Pistia  nordenskioldi  Berry,  1911,  Ibidem,  vol.  xxxvUi,  p.  405. 

Description. — "  P.  foliis  ovalibus,  integerrimis,  basi  attenuatis,  nervis 
primordialibus  quinque,  duobus  lateralibus  basi  connatis.'^ — Heer,  1874. 

This  species,  based  on  a  few  incomplete  specimens  from  the  Atane  beds 
of  Greenland,  was  described  by  Heer  in  1874.  Thirty-three  years  later 
the  writer  identified  it  in  a  small  collection  from  the  Cretaceous  of  North 
Carolina.  In  1907  and  1908  it  was  found  to  be  exceedingly  abundant  in 
the  Black  Creek  formation  of  North  Carolina,  and  this  abundant  material 
has  enabled  the  writer  to  settle  its  botanical  position  and  to  somewhat 
amplify  Heer^s  diagnosis. 

The  leaves  are  elliptical  or  orbicular  in  outline,  with  a  broadly  rounded 
or  slightly  truncated  apex  and  a  decurrent  base,  which  is  broad  and  flat 
for  a  distance  of  about  1  cm.  Total  length  of  leaf  varying  from  3  cm.  to 
6  cm.,  averaging  about  4.5  cm.    Maximum  width  ranging  from  2  cm.  to 
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4  cm.,  averaging  about  3  cm.  Margins  entire,  slightly  irregular.  Texture 
coriaceous.  A  wide  false  midrib  in  the  basal  part  of  some  of  the  leaves  is 
formed  by  the  convergence  of  the  digitate  veins  which  are  thin  and  diverge 
at  acute  angles  in  a  flabellate  manner  and  pursue  a  relatively  straight 
upward  course,  inosculating  in  the  marginal  regions.  They  send  off  fre- 
quent pseudo-dichotomous  inosculating  branches.  An  ultimate  areolation 
of  thin  transverse  veins  forms  an  open  four  or  five-sided  mesh.  The  epi- 
dermis is  preserved  in  some  instances.  The  stomata  are  few  and  scattered 
and  are  confined  to  one  surface  and  are  altogether  absent  from  the  broad 
leaf-bases. 

In  its  size,  outline,  and  venation  this  species  is  scarcely  to  be  distin- 
guished from  the  modern  Pistia  siratiotes  Linne,  which  is  certainly  a 
variable  and  widely  distributed,  chiefly  tropical,  species.  In  this  country 
it  is  found  from  Florida  to  Texas.  Elsewhere  it  occurs  in  the  West  Indies 
and  southward  through  Mexico  and  Central  America  to  Paraguay  and 
Argentina.  In  Africa  it  is  found  from  Natal  to  Senegambia  and  Nubia, 
occurring  also  in  Madagascar  and  the  Mascarene  Islands.  In  Asia  it 
occurs  throughout  the  East  Indies  and  northward  to  the  Philippines. 

The  fossil  forms  are  more  like  the  younger  leaves  of  the  modern  plant 
(possibly  a  phylogenetic  character  in  the  latter),  the  later  Leaves  tending 
toward  a  cuneate  outline  with  a  truncated  apex  and  straighter  sides. 

But  few  fossils  have  been  referred  to  this  genus.  Hosius  and  von  der 
Marck  described  in  1880  what  they  called  Pistites  loriformis  from  the 
Lower  Senonian  of  Westphalia  (Pal.,  Bd.  xxvi,  p.  182,  pi.  xxxviii,  figs. 
151,  152),  but  this  is  probably  cycadean,  as  Schenk  suggested  (in 
Zittel's  Handbuch,  p.  378,  1890).  Lesquereux  in  1876  (Ann.  Kept.  U.  S. 
Geol.  and  Geog.  Survey,  Terr.,  p.  299,  1874)  named  a  remarkably  well- 
preserved  form  from  Point  of  Bocks,  Wyoming,  Pistia  corrugaia.  This 
was  fully  described  and  illustrated  in  his  Tertiary  Flora  (p.  103,  pi.  Ixi, 
figs.  1,  3-7,  9-11,  1883)  and  included  leaves  of  various  sizes,  and  rootlets. 
It  comes  from  beds  belonging  to  the  Montana  formation  (Senonian),  which 
are  of  about  the  same  age  as  the  French  beds  from  which  the  only  other 
Cretaceous  species  is  known.    This  latter,  Pistia  mazelii,  was  mentioned 
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and  figured  from  the  lignites  of  Fuveau  (Provence),  France,  by  Saporta 
and  Marion  in  their  popular  work,  L'Evoluiion  du  Regne  Vegetal,  pub- 
lished in  1885  (Phan^rogames,  tome  ii,  p.  37,  figs.  114c,  114d),  but  has 
never  been  adequately  described. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 
Collection, — Maryland  Geological  Survey. 

Order  ARECALES 
Family  ARECACEAE 

Genus  SABALITES  Saporta 
[l:tades,  tome  ii,  1865,  p.  77J 

Sabalites  magothiensis  (Berry)  Berry 

Plate  LVI,  Figs.  4,  5 

Flabellaria  magothiensis  Berry,  1905,  Torreya,  vol.  v,  tf.  1,  2. 

Flabellaria  magothiensis  Berry,  1906,  Ann.  Rept.  State  Geol.  of  New  Jer- 
sey for  1905,  pp.  139-141. 

Flabellaria  magothiensis  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii, 
p.  170. 

Flabellaria  magothiensis  Berry,  1910,  Ibidem,  vol.  xxxvii,  p.  21. 

Sabalites  magothiensis  Berry.  1911,  Ibidem,  vol.  xxxviii,  p.  405. 

Description. — Based  on  fragmentary  remains  of  a  large,  palmetto-like 
fan-palm.  Rays  numerous,  broad,  coriaceous,  longitudinally  striated  by 
thin  veins,  the  stouter  veins  occurring  at  intervals  of  from  2  mm.  to  4  mm. 

Eemains  of  these  large  flabellate  palm  leaves  are  very  common  at  several 
localities  in  the  Magothy  formation  from  Earitan  Bay  in  New  Jersey  to 
the  Severn  River  in  Maryland.  They  are  invariably  much  broken,  so  that 
they  baffle  precise  description  or  determination.  They  are  of  great  inter- 
est, however,  as  being  among  the  earliest  known  occurrences  of  undoubted 
palms.  They  are  associated  in  New  Jersey  with  petrified  palm  wood 
(Fahnoxylon  cliff woodensi^  Berry). 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County ;  Round  Bay,  Anne  Arundel  County,  Maryland. 

Collections. — Maryland  Geological  Survey,  II.  S.  National  Museum. 
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Class  DICOTYLEDONAE 

Order  MYRICALES 
Family  MYRICACEAE 

Genus  MY  RICA  Unnc 
[Sp.  PI.,  1753,  p.  1024] 

Mybica  lonoa  (Heer)  Heer 

Plate  LVII,  Figs.  1-3 

Proteoidet  Umgu$  Heer,  1874,  FL  Fobs.  Arct.,  Bd.  iii,  Ab.  li,  p.  110,  pL  xxix, 
fig.  8b;  pL  xxxi,  figs.  4,  5. 

Proteoidet  longut  Dawson,  1883,  Trans.  Roy.  Soc.  Canada,  toL  i,  sec.  iv,  p. 
22,  pi.  11,  fig.  8. 

Myrica  longa  Heer,  1883,  FI.  Foss.  Arct,  Bd.  vl,  Ab.  11,  p.  65,  pi.  xvlll,  fig. 
9b;  pi.  xxlx,  figs.  15-17;  pi.  xxxlU,  fig.  10;  pi.  xU,  fig.  4d. 

Myrica  longa  Heer,  1883,  Ibidem,  Bd.  vU,  p.  21. 

Myrica  longa  Lesquereox,  1892,  Hon.  U.  S.  GeoL  Survey,  voL  xvU,  p.  67,  pL 

111,  figs.  1-6. 
Myrica  longa  Bartsch,  1896,  Bull.  Lab.  Nat.  Hist.,  Iowa  Univ.,  vol.  ill,  p.  180. 
Myrica  longa  Knowlton,  1901,  2l8t  Ann.  Kept.  U.  S.  Geol.  Survey,  pt  vli,  p. 

314,  pi.  xxxlx,  fig.  7. 
Myrica  longa  Berry,  1906,  Bull.  Torrey  Bot  Club,  vol.  xxxlil.  p.  170. 

Description, — Leaves  of  various  sizes,  linear  to  lanceolate  in  outline, 
with  a  stout  midrib,  numerous  thin,  ascending,  camptodrome  secondaries, 
entire  margins,  obtusely  jK^inted  apex,  narrowly  decurrent  base  and  long 
Ktout  jwtioh*. 

I'his  species  was  described  by  Heer  as  a  Proteoides  and  subsequently 
referred  to  the  genus  Myrica.  It  occurs  in  both  the  Atane  and  Patoot 
beds  of  Greenland,  in  the  Dakota  sandstones  of  the  West,  in  the  Magothy 
formation  of  Maryland,  in  the  Woodbine  formation  of  Texas,  and  is  very 
common  in  the  Tuscaloosa  formation  of  Alabama.  Abroad  it  has  been 
recorded  *  from  the  lower  Turonian  of  Bohemia. 

Occurrence. — Magotiiy  Formation.  Grove  Point,  Cecil  County; 
Bodkin  Point,  Round  Bay,  Little  Round  Bay,  Anne  Arundel  County. 

CollectioHH. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

*  Frid,  Archlv.  Naturw.  Landes  Bohm.,  Bd.  iv.  No.  1,  1878,  pp.  18,  94. 
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Order  SALICALES 
Family  SALICACEAE 

Genus  SALIX  Linne 
[Sp.  PL,  1753,  p.  1015] 

Salix  flexuosa  Newberry 

Plate  LVII,  Fig.  4 

8aUx  flexuosa  Newberry,  1868,  Later  Ext.  Floras,  p.  21. 

Salix  flexuosa  Newberry,  1878,  lU.  Gret  and  Tert.  Plants,  pL  i,  fig.  4. 

Salix  proteafolia  Unearifolia  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey, 

vol.  xvii,  p.  49,  pi.  xllv,  figs.  1-3. 
Salix  protewfolia  flexuosa  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

xvii,  p.  50,  pL  xllv,  figs.  4,  5. 
Salix  protctfolia  flexuosa  Hollick,  1894,  Bull.  Torrey  Bot.  Club,  vol.  xxi,  p. 

50,  pi.  clxxiv,  fig.  5. 

Salix  protecpfolia  flexuosa  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xi,  p. 

59,  pi.  iv,  fig.  5a. 
Salix  protewfolia  flexuosa  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p. 

67,  pi.  xlviii,  fig.  12;  pi.  li,  fig.  2. 
Salix  flexuosa  Berry,  1906,  Ann.  Rept.  State  Geol.  Survey  of  New  Jersey 

for  1905,  p.  145. 
Salix  flexuosa  Berry,  1906,  BulL  Torrey  Bot.  Club,  vol.  xxxiii,  p.  171. 
Salix  protewfolia  Unearifolia  Hollick,  1907,  Mon.  U.  S.  GeoL  Survey,  voL  1, 

p.  52,  pi.  viii,  fig.  12. 
'  Salix  protewfolia  flexuosa  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p. 

51,  pi.  viii,  figs.  5,  6a;  pi.  xxxvii,  fig.  8b. 

Salix  flexuosa  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  115. 
Salix  flexuosa  Berry,  1914,  Prof.  Paper  U.  S.  GeoL  Survey,  No.  84,  pp.  32, 
109,  pi.  vii,  figs.  14-16;  pi.  xi,  fig.  1. 

Description, — Leaves  narrow,  linear-lanceolate  in  outline,  equally 
pointed  at  both  ends,  short  petioled,  ranging  from  5  cm.  to  10  cm.  in 
length,  and  from  8  mm.  to  13  mm.  in  maximum  width.  Margins  entire. 
Midrib  stout  below,  tapering  above,  often  somewhat  flexuous.  Secondaries 
more  or  less  remote,  about  ten  alternate  pairs,  branching  from  the  midrib 
at  angles  varying  from  35**  to  46®,  camptodrome,  of  fine  caliber,  often 
obsolete. 

This  species  was  described  by  Newberry  from  the  Dakota  group  in 
1868.  Lesquereux  subsequently  made  it  one  of  the  varieties  of  his  Salix 
proiecefolia,  although  it  is  obviously  entitled  to  independent  specific  rank. 
It  is  of  rare  occurrence  in  the  Earitan  formation  of  New  Jersey,  where  it 
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is  first  found  in  the  uppermost  beds  at  South  Amboy,  Xew  Jersey,  and 
it  is  pre-eminently  a  species  which  characterizes  the  Magothy  formation 
from  New  Jersey  to  Maryland,  and  homotaxial  horizons  to  the  southward. 
It  is  recorded  in  beds  of  Magothy  age  from  Marthas  Vineyard  to  thie 
Potomac  Eiver.  It  occurs  in  the  Black  Creek  beds  of  North  and  South 
Carolina,  and  in  the  Middendorf  member  in  the  latter  state.  In  Georgia, 
while  not  especially  abundant,  characteristic  leaves  of  this  species  are 
found  from  the  base  to  the  top  of  the  lower  Eutaw  formation  in  the 
western  part  of  the  state.  In  Alabama  it  is  very  common  at  a  relatively 
large  number  of  localities  from  the  base  to  the  top  of  the  Tuscaloosa  for- 
mation. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County;  Sullivan's  Cove,  Anne  Arundel  County,  ^laryland. 

Collection. — Maryland  Geological  Survey. 

Salix  lesquereuxii  Bern- 
Plate  LVII,  Figs.  5-8 

Salix  protewfolia  Lesquereux,  1874,  Cret.  Fl.,  p.  60,  pL  v,  figs.  1-4. 

Salix  protewfolia  Lesquereux,  1883,  Cret.  and  Tert  Fl.,  p.  42,  pi.  i,  figs. 

14-16;  pi.  xvi,  fig.  3. 
Salix  proteo'folia  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  vol.  xvii,  p.  49. 
Salix  protea^folia  longifolia  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

xvii,  p.  50,  pi.  xliv,  fig.  9. 
Proteoides  daphnogeoides  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 

xxvi,  p.  72  (pars),  pL  xxxii,  fig.  11. 
Detoalquea  greenlandica  Newberry,   1896,   Ibidem,  p.   129    (pars),  pi.   xli, 

fig.  12. 
Salix  protewfolia  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi.  p.  66, 

pL  xviii,  figs.  3,  4. 
Salix  protewfolia  Lesquereux,  1898,  Amer.  Jour.  Sci.,  vol.  xlvi,  p.  94  (non 

Forbes). 
Salix  protewfolia  Berry,  1900,  Ann.  Rept.  State  Geol.  Survey  of  New  Jer- 
sey for  1905,  p.  139. 
Salix  protewfolia  Kurtz,  1902,  Revista  Mus.  La  Plata,  vol.  x,  p.  51. 
Salix  protewfolia  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  171.  pi. 

vii,  fig.  2. 
Salix  protewfolia  Berry,  1907,  Johns  Hopkins  Univ.,  n.  s.  No.  7.  p.  81. 
Salix  protewfolia  Berry,  1909,  Bull.  Torrey  Bot.  Club,  vol.  xxxvi,  p.  252. 
Salix  lesquereuxii  Berry,  1910,  Ibidem,  vol.  xxxvii,  p.  21. 
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Salix  JesQuereuxii  Berry,  1911,  BulL  3,  GeoL  Survey  of  New  Jersey,  p.  114. 
Salix  leaquereuxii  Berry,  1914,  Prof.  Paper  U.  S.  GeoL  Survey,  No.  84,  pp. 
33,  109,  pL  Yii,  figs.  11-13. 

Description. — Leaves  ovate-lanceolate  in  outline,  somewhat  more  acu- 
minate above  than  below,  variable  in  size,  ranging  from  6  cm.  to  12  cm. 
in  length,  and  from  1.1  cm.  to  2.2  cm.  in  greatest  width,  which  is  usually 
slightly  below  the  middle.  Petiole  stout,  much  larger  than  in  Salix 
flexuosa,  ranging  up  to  1.2  cm.  in  length.  Midrib  stout  below,  tapering 
above.  Secondaries  numerous,  sometimes  as  many  as  twenty  pairs ;  they 
branch  from  the  midrib  at  angles  of  about  45°  and  are  parallel  and  camp- 
todrome. 

This  is  an  exceedingly  variable  species,  as  might  be  expected  in  a  Salix, 
and  Lesquereux  established  several  varieties  of  which  at  least  one,  t.  e., 
linearifolia,  is  referable  to  Salix  flexuosa  Newberry.  Some  of  Lesque- 
reux^s  forms  are  distinguishable  with  difficidty  from  the  latter,  and  this 
is  especially  shown  in  the  leaves  which  he  figures  on  plate  i  of  his  Cre- 
taceous and  Tertiary  Flora.  They  are,  however,  larger  and  somewhat 
more  robust,  of  a  thicker  texture,  and  broadest  near  the  base,  from  which 
they  taper  upward  to  an  exceedingly  acuminate  tip.  In  general,  Salix 
lesquereuxii  is  a  relatively  much  broader,  more  ovate  form  with  more 
numerous  and  better  seen  secondaries  and  a  longer  petiole. 

This  species  is  an  exceedingly  abundant  Cretaceous  type  in  both  the 
East  and  the  West,  ranging  in  the  Coastal  Plain  from  the  base  of  the 
Raritan  formation  to  the  top  of  the  Tuscaloosa  formation,  and  possibly 
through  the  Eutaw  formation  as  well.  It  is  abundant  in  the  Magothy, 
Black  Creek,  and  Middendorf  beds.  In  the  West  it  is  common  in  the 
Dakota  sandstone.  It  is  one  of  the  forms  recorded  by  Kurtz  from  the 
Upper  Cretaceous  of  Argentina,  indicating,  if  the  identification  is  correct, 
a  very  considerable  migration  during  the  early  Upper  (Vetaeeous.  In 
Alabama  it  ranges  from  the  bottom  to  the  top  of  the  Tuscaloosa  formation. 

Occurrence, — Raritan  Formation.  East  Washington  Heights,  Dis- 
trict of  Columbia.  Magothy  Formatiox.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  Count}',  Maryland. 

Collection, — ^Iar}'land  Geological  Survey. 
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Genus  POPULUS  Linn^ 
[8p.  PL,  1753,  p.  1034] 

POPULUS  8TY0IA  Hccr 

Plate  LVIII,  Fig.  1 

Populua  stygia  Heer,  1873,  Fl.  Fobs.  Arct»  Bd.  iii,  Ab.  ii,  p.  107. 

PopuluM  stygia  Heer,  1882,  Ibidem,  Bd.  vi,  Ab.  ii,  p.  64,  pL  xvli,  fig.  5;  pL 

XTili,  flgB.  5-8;  pL  xxxix,  fig.  5. 
Popului  itygia  Heer,  1883,  Ibidem,  Bd.  vii,  p.  30,  pL  It.  fig.  6;   pL  Ixiv, 

fig.  10. 
Popului  itygia  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Surrey,  voL  xvii,  p.  44, 

pL  ill,  fig.  12. 
PopulUM  itygia  Hollick,  1907,  Ibidem,  voL  1,  p.  49,  pL  Til,  fig.  30. 

Description, — "  P.  foliis  cordatis,  integerrimis,  nervo  primario  Talido, 
nerviH  sccundariin  ramosis,  basilaribus  5,  infimis  margine  approximatis.*' 
— Heer,  1873. 

This  species  is  variable  in  size  with  a  subcoriaceous  texture,  entire 
margins,  cordate  base  and  obtuse  tip,  with  a  strongly  defined  venation.  It 
occurs  in  both  the  Atane  and  Patoot  beds  of  west  Greenland,  the  Dakota 
sandstone  of  Kansas,  and  the  ifagothy  formation  of  Marthas  Vineyard. 
It  is  represented  in  Maryland  by  very  fragmentary  material  at  Bodkin 
Point,  but  rather  more  characteristic  although  scanty  material  from 
Sullivan's  Cove  on  Round  Bay,  which  is  certainly  identical  with  the 
Dakota  Sandstone  leaves  which  Lesquereux  referred  to  this  species. 

Occurrence, — Magothy  Formation*.  Bodkin  Point,  Sullivan's  Cove, 
Anne  Arundel  County. 

Collection, — U.  S.  National  Museum. 

Order  FAG  ALES 
Family  FAGACEAE 

Genus  QyERCUS  Linn^ 
[Sp.  PL,  1753,  p.  994] 

QuKKCUS  MORRISONIANA  Lcsquercux 

Plate  LVIII,  Fig.  2 

Qucrcus  morriioniana  Lesquereux,  1883,  Cret.  and  Tert.  Flora,  p.  40,  pi. 

xvii,  figs.  1,  2. 
Quercui  morrisoniana  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii, 

p.  65. 
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Quercus  morrUoniana  Hollick,  1897,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xvl,  p 

131,  pL  xiii,  figs.  11,  12. 
Quercus  morrisoniana  Berry,  1903,  BulL  N.  Y.  Bot  Garden,  voL  lii,  p.  IZ 
Quercus  morrUoniana  Hollick,  1904,  Ibidem,  p.  411,  pL  Ixxiii,  fig.  5. 
Quercua  morrisoniana  Hollick,  1907,  Mon.  U.  S.  Geol.  Surrey,  vol.  1,  p.  56, 

pL  viii,  fig.  4. 
Quercus  morrisoniana  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  p.  21. 

Description. — ^^*  Leaves  of  medium  size,  coriaceous,  petiolate,  ovate- 
lanceolate,  acuminate;  medial  nerve  strong;  secondary  nerves  numerous, 
alternate,  curved  in  passing  to  the  borders,  camptodrome,  simple,  or  some 
of  them  forking  near  the  borders." — Lesquereux,  1883. 

The  present  species  was  described  from  the  Dakota  group  of  Colorado 
and  has  been  subsequently  recognized  in  the  Magothy  formation  of  Long 
Island,  New  Jersey,  and  Maryland.  There  can  be  no  question  of  the 
identity  of  the  eastern  forms  with  those  of  the  West,  but  their  relation  to 
the  genus  Querctis  is  entirely  problematical. 

Occurrence. — Magothy  Fobmation.  Round  Bay,  Anne  Arundel 
County. 

Collection. — ^Maryland  Geological  Survey. 

Quercus  sbvernensis  Berry 

Plate  LVII,  Fig.  9 

Quercus  sevemensis  Berry,  1910,  Bull.  Torrey  Bot  Club,  vol.  xxxvii,  p.  22, 
pi.  viii,  fig.  3. 

Description. — Leaves  of  small  size,  ovate-lanceolate  in  outline,  becom- 
ing gradually  narrowed  apically,  7  cm.  in  length  by  2.3  cm.  in  greatest 
width,  which  is  in  the  basal  half  of  the  leaf.  Apex  pointed.  Base  rounded. 
Petiole  short  and  stout.  Margin  entire  for  its  basal  fourth,  above  which 
it  is  beset  with  distant,  prominent,  serrate  teeth  separated  by  inequi- 
lateral roimded  sinuses.  Midrib  stout.  Secondaries  remote,  six  to  eight 
pairs,  subopposite  to  alternate,  branching  from  the  midrib  at  angles  of 
from  46°  to  50°,  but  slightly  curved,  not  prominent:  basal  ones  sending 
branches  into  the  teeth,  distal  ones  running  direct  to  the  marginal  teeth. 

This  species  is  somewhat  suggestive  of  the  much  older  Quercophyllum 
chinkapinensis  Ward  of  the  Patapsco  formation,  and  it  is  closely  related  to 
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Quercus  holmesii  Lesquereux  of  the  Dakota  group  of  the  West  and  the 
Magothy  formation  of  Xew  Jersey.  Among  modem  oaks  analogies  may  be 
found  among  the  scrub  and  live  oaks  of  the  Pacific  Slope,  as,  for  example, 
Quercus  wislizeni,  Q.  iomentella,  and  Q.  chrysolepsis,  especially  the  first; 
and  with  Q.  ilex  of  Europe. 

Occurrence, — !N[agothy  Formation.  Round  Bay,  Anne  Arimdel 
County. 

Collection, — U.  S.  National  Museum. 

Order  URTICALES 

Family  MORACEAE 

Genus  FICUS  Linn^ 
[Sp.  PL,  1753,  p.  1059] 

Ficus  DAPHNOGENOiDES  (Hecr)  Berry 
Plate  LVIII,  Fig.  3 

Proteoides  daphnogenoides  Heer,  1866,  Phyll.  Cret.  d.  Nebr.,  p.  17,  pi.  iv, 

flgs.  9,  10. 
Proteoides  daphnogenoides  Lesquereux,  1874,  Cret.  Fl.,  p.  85,  pi.  xv,  figs. 

1.  2. 
Proteoides  daphnogenoides  Lesquereux,  1892,  Men.  U.  S.  Geol.  Survey,  vol. 

xvii,  p.  90. 
Proteoides  daphnogenoides  Holllck,  1892,  Trans.  N.  T.  Acad.  Sol.,  vol.  xi, 

p.  98,  pi.  ill,  figs.  1,  2. 
Ficus  proteoides  Lesquereux,  1892,  Men.  U.  S.  Geol.  Survey,  vol.  xvil,  p.  77, 

pi.  xii,  fig.  2. 
Proteoides  daphnogenoides  Holllck,  1893,  Ibidem,  vol.  xii,  p.  36,  pi.  ii,  figs. 

4,  9,  13. 
Proteoides  daphnogenoides  Holllck,  1894,  Bull.  Torrey  Bot.  Club.  vol.  xxi, 

p.  52;  pi.  clxxvii,  fig.  1. 
Proteoides  daphnogenoides  Smith,  1894,  Geol.   Coastal   Plain   Ala.,   p.   348 

(determined  by  Ward). 
Proteoides  daphnogenoides  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 

xxvi,  p.  72,  pi.  xvii,  figs.  8,  9;  pi.  xxxii,  figs.  11,  13,  14;  pi.  xxxiii,  fig.  3; 

pi.  xii,  fig.  15. 
Eucalyptus  f  attenuata  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi, 

pi.  xvi.  fig.  5  (non  figs.  2,  3). 
Proteoides  daphnogenoides  Berry,  1903,  Bull,  N.  Y.  Bot.  Garden,  vol.  iii, 

p.  74,  pi.  li,  figs.  6-9. 
Ficus  daphnogenoides  Berry,  1905,  Bull.  Torrey  Bot.  Club.  vol.   xxxii,   p. 

327,  pi.  xxi. 


Maryland  Geological  Sukvey  819 

Ficus  daphnogenoides  Berry,  1906,  Ibidem,  vol.  xxxiii,  p.  173,  pL  vli,  fig.  5. 
Ficus  daphnogenoides  Berry,  1907,  Ibidem,  voL  xxxiv,  p.  194,  pL  xl,  figs. 

10,  11. 
Proteoides  daphnogenoides  Hollick,  1907,  Mon.  U.  S.  GeoL  Survey,  voL  1, 

p.  59,  pL  xii,  figs.  1-5. 
Ficus  daphnogenoides  Berry,  1911,  BulL  3,  GeoL  Survey  of  New  Jersey,  p. 

122,  pL  xii,  fig.  4. 
Ficus  daphnogenoides  Berry,  1912,  BulL  Torrey  Bot.  Club,  vol.  xxxix,  p. 

394. 

Description. — "  Les  f euilles  sent  coriac^s,  k  la  base  att^nu^es,  entities ; 
la  nervnre  mMiane  est  forte ;  elle  porte  deux  nervures  secondaires  faibles, 
aerodromes,  qui  sont  presque  parall^les  au  limbe;  mais  elles  ne  sont  pas 
oppos6es,  comme  chez  les  Daphnagene  et  Cinnamomum." — Heer,  1866. 

This  species  was  described  by  Heer  from  the  Dakota  group  of  Nebraska, 
and  was  based  upon  very  incomplete  material.  His  specimens  have  some 
long  ascending  secondaries,  but  Ijcsquereux's  more  complete  specimens 
from  the  same  horizon  and  region  show  that  these  secondaries  were  not 
aerodrome  but  camptodrome.  The  species  in  this  feature,  and  also  in 
other  respects,  differs  from  Protea  and  its  allies  which  are  more  coriaceous, 
with  the  secondaries  branching  at  acute  angles  and  massed  toward  the 
often  apetiolate  base.  On  comparison  with  the  genus  Ficus  it  is  found  to 
closely  resemble  a  number  of  different  species  from  such  widely  separated 
localities  as  Central  and  South  America  and  the  Celebes.  Especially 
among  the  Mexican  and  Central  American  forms  are  very  similar  leaves 
seen,  e.  g,,  Ficus  fasciculata  Watson,  Ficus  lancifolia  Hooker  and  Arnott, 
Ficu^  ligustrina  Kunth  and  Bouche,  and  Ficv^  sapida  Miquel,  especially 
the  latter,  which  has  much  the  same  outline  and  consistency,  the  same 
prominent  midrib,  and  the  same  venation.  Placed  in  the  genus  Ficus, 
where  these  fossil  forms  properly  belong,  they  find  their  aflSnity  in  the 
group  which  includes,  among  others,  such  species  as  Ficus  elongata 
Hosius,  Ficus  herthoudi  Lesquereux,  Ficu^s  suspecta  Velenovsky,  Ficus 
kraiLsiana  Heer,  etc. 

This  species  has  been  found  to  be  quite  variable  in  size,  ranging  in  lengUi 
from  11  em.  to  22  cm.  and  in  width  from  1.9  cm.  to  3.7  em.  It  is  usually 
widest  in  the  lower  half  of  the  leaf,  although  sometimes  the  base  is  quite 
narrow  and  the  widest  part  is  toward  the  middle.     In  all  unequivocal 
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material  the  upper  half  of  the  leaf  is  narrow  and  is  produced  as  a  long, 
slender,  often  recurved  tip,  which  is  one  of  the  characteristic  features  of 
the  species.  This  tip  is  strictly  comparable  with  the  *'  dripping  points  ^ 
developed  on  various  leaves  in  the  modem  tropics  where  precipitation  is 
heavy. 

Ficus  daphnogenoides  is  a  widespread  and  common  form  ranging  from 
Marthas  Vineyard  to  Texas  in  eastern  North  America,  and  from  North- 
west Territory  to  Kansas  and  Nebraska  in  the  Western  Interior. 

Occurrence. — Maoothy  Pokmation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Ficus  ovatifolia  Berry 

Plate  LIX,  Fig.  4 

Ficus  ovata  Newberry,  1896,  Mon.  U.  S.  GeoL  Survey,  voL  xxvi,  p.  70,  pL 

xxiv,  figs.  1-3  (non  Don  1803). 
Ficus  woolsoni  Berry,  1907,  BulL  Torrey  Hot  Club,  voL  xxxlv,  p.  194,  pL 

xii,  fig.  1. 
Ficus  ovatifolia  Berry,  1909,  BulL  Torrey  Bot.  Club,  vol.  xxzvl,  p.  253. 
Ficus  ovatifolia  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  410. 
Ficus  ovatifolia  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  123, 

pL  xii,  fig.  3. 
Ficus  ovatifolia  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p.  Ill, 

pi.  xix,  figs.  5-7. 

Description. — Leaves  ovate  in  outline,  8  cm.  to  13  cm.  in  length  by 
4  cm.  in  width,  petiolate.  Apex  extended,  acute.  Base  rounded  or  some- 
what descending.  Margins  entire.  Principal  veins  three,  from  the  base, 
the  midrib  being  the  stoutest  and  slightly  flexuous.  The  lateral  veins 
diverge  at  angles  of  about  45**  and  curve  upward,  traversing  somewhat 
more  than  the  basal  half  of  the  leaf  and  connecting  with  branches  from 
the  lowest  pair  of  camptodrome  secondaries,  of  which  there  are  several 
alternating  pairs  branching  from  the  midrib  at  wider  angles.  The  laterals 
give  off  on  the  outside  eight  to  ten  camptodrome  veins.  Quadrangular 
areoles  formed  by  nearly  straight  transverse  ner>'illes  fill  all  the  inter- 
vening space. 
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This  species  is  very  close  to  Ficus  woolsoni  Newberry,  which  is  a  much 
less  elongated  comparatively  broader  leaf,  often  with  a  cordate  base  in 
consequence. 

Occurrence, — Raritan  Formation.  East  Washington  Heights.,  Dis- 
trict of  Columbia. 

Collection. — Maryland  Geological  Survey. 

FlOUS   OEOILENSIS  U.    sp. 

Plate  LVIII,  Fig.  4 

Description. — ^Leaves  of  medium  size,  broad-lanceolate  in  general  out- 
line, with  a  narrowed  but  bluntly  pointed  tip  and  a  somewhat  more  gradu- 
ally narrowed,  pointed  base.  Length  about  13  cm.  Maximum  width,  in 
the  middle  part  of  the  leaf,  about  3.75  cm.  Margins  entire.  Texture  sub- 
coriaceous.  Petiole  very  stout,  its  length  unknown.  Midrib  very  stout 
and  prominent.  Secondaries  thin,  about  seven  alternate  pairs;  they 
diverge  from  the  midrib  at  irregular  intervals  at  angles  of  about  40®, 
curving  upward,  camptodrome.  Tertiaries  thin,  well  marked,  at  approxi- 
mately right  angles  to  the  midrib,  forming  large,  quadrangular,  usually 
transversely  elongated,  areoles. 

The  generic  reference  of  this  new  form  is  not  certainly  determined,  as 
it  partakes  of  the  features  of  lauraceous,  ericaceous,  and  rhamnaceous 
leaves  as  well  as  those  of  the  extensive  genus  Ficus.  It  is  readily  distin- 
guishable from  the  species  of  the  latter  with  which  it  is  associated. 

Occurrence. — ^Magothy  Formation.    Grove  Point  Cecil  Coimty 

Collection. — U.  S.  National  Museum. 

Ficus  crassipes  (Heer)  Heer 
Plate  LVIII,  Fig.  6;  Plate  LIX,  Figs.  2,  3 

Proteoides  crassipes  Heer,  1874,  Fl.  Foss.  Arct.,  Bd.  lil,  Ab.  ii,  p.  110,  pi. 

xzxi,  figs.  6-8a. 
Ficus  crassipes  Heer,  1882,  Fl.  Foss.  Arct,  Bd.  vi,  Ab.  11.  p.  70,  pi.  xvil, 

fig.  9a;  pi.  xxlv,  figs.  1,  2. 
Ficus  crassipes  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvil,  p.  79, 

pi.  xili,  fig.  3. 
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Ficu9  crassipes  Berry,  1906,  Bull.  Torrey  Bot.  Club,  voL  xxxiii,  p.  172. 
Ficu9  daphnogeiKMes  Berryt  1907,  Johns  Hopkins  UnlT.  Circ,  n.  s.  No.  7, 

p.  81. 
Ficus  crassipes  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  pp.  37, 

110,  pi.  X,  fig.  4;  pi.  zll,  figs.  8-10. 

Description. — Leaves  entire,  narrowly  lanceolate  in  ontline,  about 
equally  tapering  to  the  acuminate  apex  and  base.  Length  12  cm.  to  20  cm. 
Greatest  width,  which  is  in  the  middle  part  of  the  leaf,  1.8  cm.  to  2.5  cm. 
Texture  coriaceous.  Midrib  stout,  often  extraordinarily  so.  Secondaries 
thin,  open,  ascending,  camptodrome. 

This  species  was  described  originally  from  the  Atane  beds  of  Western 
Greenland,  the  first  rather  fragmentary  specimens  collected  suggested  a 
relationship  with  the  genus  Proteoides.  Subsequently  the  original 
describer  referred  it  to  Ficus,  where  it  undoubtedly  belongs.  Lesquereux 
has  recorded  it  from  the  Dakota  group  and  it  is  conmion  in  the  Magothy 
formation  of  the  northern  Atlantic  Coastal  Plain  and  in  the  Black  Creek 
formation  of  North  Carolina.  It  persists  into  the  Eutaw  formation  of 
Georgia  and  is  especially  common  in  the  Middendorf  beds  of  South  Caro- 
lina. It  is  not  especially  common  in  the  Tuscaloosa  formation,  and  is  a 
species  which  is  especially  characteristic  of  the  post^Earitan  and  pre- 
Montana  horizons  of  eastern  North  America. 

The  leaf  substance  is  partially  preserved  in  part  of  the  Alabama  mate- 
rial and  shows  in  microscopic  preparations  the  spiral  tracheids  of  the  leaf 
veins  and  numerous  lactiferous  cells.  Both  lower  and  upper  epidermal 
layers  are  well  preserved.  They  are  thin  and  highly  cuticularized,  the 
epidermis  consisting  of  very  small,  nearly  equilateral,  quadrangular,  thick- 
walled  cells.  The  stomata  are  few  and  scattered  and  are  confined  to  the 
lower  surface.  They  consist  of  two  rather  thin,  sausage-shaped  guard 
cells  set  on  edge  (i.  e.,  much  higher  than  wide),  the  length  equal  to  two 
epidermal  cells. 

Occurrence, — Magothy  For:matiox.  Deep  Cut,  Delaware ;  Grove 
Point,  Cecil  County;  Little  Round  Bay,  Anne  Arundel  County,  Maryland. 

Collection, — Maryland  Geological  Survey. 
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FiCL's  krausiana  Heer 
Plate  LIX,  Fig.  1 

Ficus  krausiana  Heer,  1869,  Neue  Denks,  Schw.  Ges.,  Bd.  xxili,  p.  15,  pi.  v, 

figs.  3-6. 
Ficua  krausiana  Fric,  1878,     Archiv.  Naturw.  Landes,  Eohm.,  Bd.  iv.  No. 

1,  pp.  18,  94. 
Ficus  heckwithii  Lesquereux,  1883,  Cret.  and  Tert.  FL,  p.  46,  pL  xvi,  figs. 

5;  pL  xvii,  figs.  3,  4. 
r  Ficus  suspecta  Velenovsky,  1885,  FL  Bohm,  Kreidef.,  Theil  iv,  p.  10,  pL 

V,  figs.  6,  9. 
Ficus  atavina  HoUick,  1892,  Trans.  N.  Y.  Acad.  Scl.,  voL  xl,  p.  103,  pL  iv, 

figs.  4,  6  (non  Heer). 
Ficus  krausiana  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  vol.  xvii,  p.  81, 

pi.  i,  fig.  5. 
Ficus  krausiana  Hollick,  1895,  Bull.  Geo.  Soc.  Amer.,  vol.  vii,  p.  13. 
Ficus  krausiana  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xi,  p.  59,  pi.  iii, 

fig.  1. 
Ficus  krausiana  Frid  and  Bayer,  1901,  Archiv.  Naturw.  Landes  Bohm.,  Bd. 

xi.  No.  2,  p.  117. 
Ficus  krausiana  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  58,  pi.  ix, 

fig.  9;  pL  X,  figs.  1-3. 
Ficus  krausiana  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  172. 
Ficus  krausiana  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  pp. 

38,  110,  pL  xi,  figs.  4-7;  pi.  xix,  fig.  4. 

Description, — Leaves  of  large  size,  ovate-lanceolate  in  outline,  broadest 
at  or  below  the  middle.  Apex  and  base  acutely  pointed,  the  apex  often 
extended  and  attenuated.  Petiole  and  midrib  stout.  Secondaries  regu- 
lar, open,  thin,  ascending,  camptodrome,  branching  from  the  midrib  at 
angles  of  45°  or  more.    liength  about  17  cm.    Greatest  width  about  4  cm. 

This  well  known  Upper  Cretaceous  species  was  described  originally 
from  the  Cenomanian  of  Moravia,  and  it  has  been  subsequently  recorded 
from  both  the  Cenomanian  and  Turonian  of  Bohemia.  It  occurs  at  a 
large  number  of  American  localities.  Jn  the  West  it  occurs  in  the 
Dakota  sandstone,  while  in  the  East  it  is  common  from  Marthas  Vineyard 
to  Alabama,  and  is  present  between  these  limits  in  Maryland,  Xorth 
Carolina,  South  Carolina,  and  Georgia.  These  occurrences  are  all  in  beds 
of  Magothy  age  or  younger.  In  both  North  and  South  Carolina  Ficu,< 
fruits  are  associated  with  this  species,  but  whether  they  are  to  be  referred 
to  it  or  to  some  of  the  other  rather  numerous  species  of  Ficus  which 
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occur  at  the  same  localities  cannot  be  determined.  The  present  species 
is  one  of  the  commonest  post-Baritan  and  pre-Montana  fossils  in  the 
Coastal  Plain^  and  it  is  especially  abundant  in  the  Middendorf  forma- 
tion of  South  Carolina.  In  Alabama  it  is  not  uncommon  in  the  Tusca- 
loosa formation  and  it  persists  into  the  basal  Eutaw  beds  in  Hale  County. 

Occurrence, — Maoothy  Pokmatiok.    Grove  Point,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 

Order  PLATANALES 
Family  PLATANACEAE 

Genus  PLATANUS  Unne 
[8p.  PL.  1753,  p.  999] 

Platanus  HEEEn  Lesquereux 
Plates  LXV,  LXVI,  LXVII 

PJatanus  heerii  Lesquereux,  1872,  Ann.  Rept  U.  S.  Geol.  Survey,  Terr. 

(Hayden)  for  1871,  p.  303  (non  Ward). 
Sassafras  recurvatus  Lesquereux,   1873,  Ann.  Rept   U.   S.  GeoL   Survey, 

Terr.  (Hayden)  for  1872,  p.  424  (non  Heer  1882). 
Platanus  heerii  Lesquereux,  1874,  Cret.  Fl.,  p.  70,  pi.  viii,  fig.  4;  pi.  ix, 

figs.  1,  2. 
Platanus  recurvata  Lesquereux,  1874,  Cret.  Fl.,  p.  71,  pL  x,  figs.  4,  5  (non 

fig.  3). 
f  Platanus  heerii  Lesquereux,  1878,  Rept.  on  Clays  in  New  Jersey,  p.  29. 
Platanus  heerii  Heer,  1882,  Fl.  Foss.  Arct,  Bd.  vi,  Ab.  ii,  p.  72,  pi.  vli,  figs. 

1,  2;  pL  viii,  figs.  1,  2a;  pi.  ix,  figs.  1-4. 
r  Platanus  heerii  Lesquereux,  1883,  Cret  and  Tert.  Fl.,  p.  44,  pi.  iii,  fig.  1; 

pi.  vii.  fig.  5. 
Sassafras  (Araliopsis)  recurvatum  Lesquereux,  1883,  Cret  and  Tert.  Fl.,  p. 

57  (pars). 
Sassafras  cretaceum  recurvatum  Berry,  1902,  Bot  Gazette,  vol.  xxxiv,  p. 

438. 
Platanus  heerii  Berry,  1910,  Bull.  Torrey  Bot.  Club.  vol.  xxxvii,  p.  23. 
Platanus  heerii  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  411. 

Description. — ^Leaves  broadly  rhomboidal  in  outline,  more  or  less  trilo- 
bate. Lobes,  when  developed,  short  and  obtuse.  Base  deeurrent.  Petiole 
long  and  stout.  Margin  sublobate,  undulate  or  irregularly  dentate. 
Texture  coriaceous.  Primaries  three,  stout,  diverging  at  acute  angles. 
The  lateral  primaries  are  as  stout  as  the  midrib  from  which  they  branch 
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in  an  opposite  or  subopposite  position^  either  from  the  extreme  base  or  a 
considerable  distance  above  the  base.  In  the  latter  case  there  is  often  a 
prominent  secondary  given  off  from  the  midrib  on  either  side  below  the 
primaries.  The  primaries  may  give  off  a  few  rather  long,  straight,  cras- 
pedodrome  secondaries  to  the  rather  fxdl  lateral  margin,  or  they  may  send 
off  a  stout  lateral  branch  at  varying  distances  above  the  base.  Secondaries 
from  the  midrib  few  in  number,  stout,  irregularly  spaced,  craspedodrome. 
Tertiaries  transverse,  platanoid. 

This  species  was  described  from  the  Dakota  sandstone  of  Kansas  by 
Professor  Lesquereux  in  1872,  who  subsequently  in  his  Cretaceous  Flora 
confused  it  with  Platanus  or  Sassafras  recurvatum.  The  latter,  if  it 
really  designates  a  species,  must  be  restricted  to  the  form  figured  by  Les- 
quereux on  pi.  X,  fig.  3  of  the  Cretaceous  Flora,  which  is  decidedly  differ- 
ent from  his  other  figures  on  that  plate.  The  latter  are  leaves  of  Platanus 
heerii,  while  the  former  must  be  referred  to  Sassafras  cretaceum  or  mtra- 
bile.  Not  only  is  it  distinctly  trilobate  but  the  margin  is  entire  and  the 
venation  camptodrome,  while  in  the  leaves  of  Platanus  heerii  on  the  same 
plate  the  form  and  margin  are  different  and  the  venation  is  craspedo- 
drome. Professor  Heer  correctlv  identified  Platanus  heerii  from  the 
Atane  beds  of  Greenland,  and  the  forms  which  he  figured  from  these  beds 
as  Sassafras  recurvatum  are  distinct  from  Platanus  heerii  and  resemble 
Lesquereux's  fig.  3  mentioned  above.  The  writer  some  years  ago  (1902, 
loc.  cit.)  in  discussing  Sassafras  recurvatum  pointed  out  the  composite 
nature  of  this  form  and  suggested  that  those  forms  which  are  here 
referred  to  Platanus  heerii  were  referable  to  Platanus,  while  the  other 
type  was  comparable  with  Sassafras  cretaceum  or  mirabile. 

Professor  Ward  in  1887  *  after  sending  figures  of  some  leaves  which  he 
had  collected  at  Black  Buttes,  Wyoming  (a  probably  basal  Eocene 
locality)  to  Lesquereux,  who  insisted  that  they  were  not  Platanus  heerii, 
persisted  in  identifying  them  as  this  species,  although  they  are  obviously 
not  closely  related  to  it. 

*  Ward,  BulL  U.  S.  Geol.  Survey,  No.  37,  1887,  p.  34,  pL  xv,  figs.  3,  4. 
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Platanus  heerii  was  identified  by  Lesquereux  from  the  New  Jersey 
Raritan  in  collections  made  from  Pettif  s  pits.  South  River,  but  as  the 
material  was  poor  and  the  species  has  not  since  been  detected  in  the  Xew 
Jersey  Raritan  this  occurrence  is  usually  ignored,  although  the  abundance 
of  this  species  in  the  Raritan  of  Maryland  renders  its  presence  in  New 
Jersey  probable.  Fragments  of  this  species  in  the  Marj'land  Raritan  are 
ven'  common,  but  they  are  usually  in  a  bad  state  of  preservation.  The 
species  extends  northward  to  the  west  coast  of  Greenland  and  it  shows 
considerable  resemblance  to  Credneria  rhomboidea  described  by  Vele- 
novsky  from  the  Cenomanian  of  Bohemia,*  and  subsequently  transferred 
by  him  to  Platanus. 

Occurrence. — ^Raritax  For^la^tion.  Drimi  Point  Railroad  near  head 
of  Severn  River,  Anne  Arundel  County,  Maryland;  East  Washington 
Heights,  District  of  Columbia. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Genus  ASPIDIOPHYLLUM  Lesquereux 
[Ann.  Rept.  U.  S.  Geol.  Survey  Terr.  (Hayden)  for  1874,  p.  361,  1876] 

ASPIDIOPHYLLUM  TKILOBATUM   LcsqUCreUX 

Plate  LX,  Figs.  1,  2;  Plate  LXI,  Figs.  1,  2 

Aspidiophyllum  trilobatum  Lesquereux,  1876,  Ann.  Rept.  U.  S.  GeoL  Sur- 
vey, Terr.  (Hayden)  for  1874,  p.  361,  pL  il,  figs.  1,  2. 

Aspidiophyllum  trilobatum  Lesquereux,  1883,  Cret.  and  Tert.  FL,  p.  87,  pi. 
xii,  fig.  1;  pL  xiii,  figs.  1-5;  pL  xiv,  fig.  1. 

Aspidiophyllum  trilobatum  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  voL 
xvii,  p.  212. 

Aspidiophyllum  trilobatum  Berry,  1911.  BulL  Torrey  Bot.  Club,  voL  xxxvili, 
p.  410. 

Description. — Medium  to  large  sized  leaves,  rhomboidal  in  general  out- 
line, obtusely  trilobate.  Length  10  cm.  to  25  cm.  Maximum  width, 
which  is  across  the  lobes  in  the  basal  half  of  the  leaf,  10  cm.  to  30  cm. 
Base  truncate  or  broadly  cuneate,  markedly  peltate.  Lobes  broad  and 
rounded.    Sinuses  open  and  rounded,  extending  less  than  half-way  to  the 

>  Velenovsky,  FL  Bohm.  Kreidef.,  Theil  i,  1882,  p.  11.  pL  iii,  figs.  2,  3;  pL  iv. 
fig.  1. 
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base.  Petiole  and  midrib  very  stout.  Lateral  primaries  stout  but  some- 
what less  so  than  the  midrib,  opposite,  curved,  diverging  from  the  midrib 
at  an  angle  of  about  45°,  or  more  rather  than  less,  inserted  some  distance 
(about  1  cm.)  above  the  peltate  base.  Secondaries  numerous,  rather 
strong,  approximately  parallel,  diverging  from  the  primaries  at  angles  of 
about  45**  or  more,  camptodrome.  Tertiaries  well  marked,  transverse,  of 
a  style  common  to  Ficus,  PlaianiLS,  Sassafras,  etc.  Margin  entire,  some- 
what undulate  or  sublobate  in  some  specimens.  Texture  coriaceous.  The 
basal  peltate  shield  varies  from  broadly  rounded  to  suborbicular  and  in 
some  specimens  it  is  sublobate  with  a  craspedodrome  downwardly  directed 
secondary  running  to  the  tip  of  each  lobule.  Where  it  is  simply  rounded 
the  secondaries  are  all  camptodrome. 

This  species  was  described  by  Professor  Lesquereux  in  1874  and  was 
based  upon  material  from  the  Dakota  sandstone  of  Kansas,  to  which 
horizon  the  genus  has  been  hitherto  confined.  This  species  is,  however, 
not  uncommon  in  the  Raritan  deposits  of  Maryland  where  it  is  associated 
with  representatives  of  the  genus  Protophyllum,  another  peculiar  Dakota 
sandstone  series  of  forms.  The  material  is  unfortunately  rather  poorly 
preserved,  having  been  much  macerated  before  fossilization,  but  it  is  com- 
plete enough,  as  is  shown  by  the  specimens  figured,  for  certainly  in 
identification. 

The  genus  AspidiophyUum,  in  which  three  species  have  been  described 
has  never  had  its  botanical  affinity  satisfactorily  determined,  although 
it  is  probably  related  to  Protophyllum.  Professor  Lesquereux  fancied 
that  it  was  related  to  his  Dakota  species  of  Sassafras  (Araliopsis) , 
and  he  also  pointed  out  its  resemblance  to  some  of  the  European  forms 
referred  to  Zenker's  genus  Credneria.  Professor  Ward  was  disposed  to 
regard  it  as  related  to  Platanus,  and  certainly  the  species  AspidiophyUum 
dentatum  Lesquereux  is  very  close  to  those  species  of  Platanus,  which,  like 
Platanus  hasilobata  Ward  or  Platanus  appendiculata  Ijesquereux,  have  a 
peltate  basilar  shield,  a  condition  exhibited  as  an  atavistic  character  in 
occasional  leaves  of  the  modern  Platanus  occidentalis  Linne.  Schenk 
was  disposed  to  consider  AspidiophyUum  as  a  member  of  the  family 

54 
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Urticacece.  It  must  be  confessed,  however,  that  the  data  are  still  lacking 
from  which  to  settle  the  question. 

Occurrence. — ^Rakitan  Fokmation.  Shannon  Hill,  Cecil  County; 
Forked  Creek,  Severn  River,  Anne  Anmdel  County,  Maryland;  East 
Washington  Heights,  District  of  Columbia. 

Collections. — Maryland  Geological  Survey,  U.  S.  Xational  Museum. 

Genus  PROTOPHYLLUM  Lcsqucrcux 
[Cret.  PI.,  1874,  p.  100] 

Protophyllum  sterxbergii  Lesquereux 
Plate  LXII,  Figs.  1-3;  Plate  LXIII,  Figs.  1,  2;  Plate  LXIV,  Fig.  3 

Pterospermites  sternhergii  Lesquereux,  1873,  Ann.  Rept.  U.  S.  Geol.  Survey, 

Terr.  (Hayden),  for  1872,  p.  425. 
Protophyllum  aternhergii  Lesquereux,  1874,  Cret.  Fl.,  p.  101,  pi.  xvi;   pi. 

xviii.  fig.  2. 
Protophyllum  sternbergii  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

xvii,  p.  189,  pi.  xlii,  fig.  1. 
Protophyllum  sternbergii  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii, 

p.  411. 

Description. — Leaves  of  large  size,  ranging  from  13  cm.  to  25  cm.  in 
length  by  from  10  cm.  to  20  cm.  in  maximum  width,  which  is  at  a  point 
below  the  middle ;  broadly  oval  in  outline,  with  an  obtusely  pointed  ajicx 
and  a  cordate  or  slightly  subpeltate  base.  Margins  entire,  somewhat 
undulate.  Midrib  stout.  Secondaries  stout,  about  ten  or  eleven  sub- 
opposite  to  alternate  pairs,  the  lower  pairs  branching  from  the  midrib  at  a 
wide  angle  which  becomes  acute  in  the  upper  pairs.  The  secondaries  are 
all  craspedodrome  and  send  off  one  or  two  strong  craspedodrome  branches. 
Tertiaries  fine,  transverse.    Texture  coriaceous. 

This  species,  which  has  not  hitherto  been  found  outside  of  the  Dakota 
sandstone,  from  which  horizon  it  was  described  as  a  species  of  Ptero- 
spermites by  Professor  Lesquereux  as  early  as  1872,  is  not  uncommon  in 
the  Raritan  deposits  of  Maryland.  The  specimens,  partly  because  of  the 
large  size  of  the  leaves,  are  rather  fragmentary,  some  of  the  more  complete 
fragments  being  figured.  There  can  be  no  question  of  their  identity  with 
the  western  forms  of  Protophyllum,  although  the  true  systematic  position 
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of  the  genus  remains  unsettled.  There  is  considerable  resemblance  to 
Lesquereux's  genus  Asptdiophyllum  and  also  to  the  European  forms 
referred  to  Zenker^s  genus  Credneria,  both  of  which  are  genera  of  unde- 
termined botanical  a£5nity.  Lesquereux  referred  a  nimiber  of  Dakota 
group  species  to  this  genus^  which  may  possibly  be  regarded  as  a  synthetic 
type. 

Occurrence, — Rabitan  Formatlon.  Shannon  Hill  and  Bull  Moun- 
tain, Cecil  County,  Maryland;  East  Washington  Heights,  District  of 
Columbia. 

Collections. — Maryland  Geological  Survey,  TJ.  S.  National  Museum, 
N".  Y.  Botanical  Garden. 

Pbotophyllum  multinerve  Lesquereux 
Plate  LXIII,  Fig.  3;  Plate  LXIV,  Figs.  1,  2 

Pterospermites  multinervis  Lesquereux,  1872,  Ann.  Rept.  U.  S.  GeoL  Sur- 
vey, Terr.  (Hayden)  for  1871,  p.  302. 

Protophyllum  multinerve  Lesquereux,  1874,  Cret  Fl.,  p.  105,  pL  xviii,  flg.  1. 

Protophyllum  multinerve  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  voL 
xvii,  p.  191,  pL  xliii,  fig.  2;  pL  Ixv,  flg.  1. 

Protophyllum  multinerve  Berry,  1911,  Bull.  Torrey  Hot.  Club,  vol.  xxxviii,. 
p.  411. 

Description. — Leaf  of  medium  size,  averaging  considerably  smaller 
than  the  preceding  species  and  more  nearly  orbicular  in  outline,  9  cm.  to 
15  cm.  in  length  by  9  cm.  to  13  cm.  in  maximum  width,  which  is  about 
midway  between  the  apex  and  the  base.  Apex  rounded  or  obtusely  pointed. 
Base  rounded  truncate,  subpeltate.  Margin  entire  or  regularly  undulate, 
usually  constricted  at  the  end  of  each  secondary  and  branch  of  a  secon- 
dary, with  usually  two  slight,  rounded  undulations  between  adjacent  con- 
strictions. Midrib  stout,  becoming  thin  above.  Secondaries  relatively 
thin,  numerous,  craspedodrome,  sending  off  from  one  to  three  craspedo- 
drome  branches.  Tertiaries  very  numerous,  thin,  mostly  transverse. 
Texture  coriaceous. 

This  species  has  hitherto  been  known  only  from  the  Dakota  sandstone 
of  southern  Kansas,  from  which  area  it  was  described  by  Professor  Les- 
quereux in  1871.    It  is  rather  common  in  the  Raritan  clays  at  Cedar  Point, 
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but  the  remains  are  very  fragmentary,  some  of  the  larger  fragments  being 
those  figured.  They  clearly  represent  a  species  of  Protophyllum  distinct 
from  the  preceding  species  and  are  identical  with  Protophyllum  multi- 
nerve  in  their  observed  characters,  especially  in  the  peculiar  margin. 

Occurrence. — Raritax  Fobmatiox.  Cedar  Point,  Baltimore  Count}', 
Marjland ;  East  Washington  Heights,  District  of  Columbia. 

Collection. — Maryland  Geological  Survey. 

Order  POLYGONALES 

Family  POLYGONACEAE 

Genus  COCCOLOBITES  n.  gen. 
COCCOLOBITES   CRETACEUS  U.   sp. 

Plate  LXVIII,  Fig.  1 

Description. — Leaves  of  large  size,  elliptical  in  general  outline,  with  a 
broadly  rounded,  slightly  emarginate  tip,  and  a  broadly  cuneate  base. 
Length  about  9  cm.  Maximum  width,  near  the  middle  of  the  leaf,  about 
6  cm.  Margins  entire,  more  or  less  prominently  undulate,  inequilateral, 
occasionally  approaching  sublobate  in  the  prominence  of  some  of  the  undu- 
lations. Petiole  short  and  stout,  or  wanting.  Midrib  stout.  Secondaries 
stout,  about  seven  camptodrome  pairs.  Tertiaries  prominent,  forming 
open  polygonal  meshes. 

This  species  is  obviously  new,  although  it  resembles  somewhat  the 
Raritan  leaf  described  by  Newberry  *  as  Phyllites  undulatus,  which  differs 
principally  in  its  finer  venation. 

The  resemblance  to  the  leaves  of  the  Eocene  and  existing  species  of 
Coccolohis  has  suggested  the  proposal  of  a  new  genus  allied  to  and 
possibly  ancestral  to  the  latter.  Coccolobis  has  al)out  one  hundred  and 
twenty  species  in  the  existing  flora,  many  of  which  are  coastal  forms,  and 
all  confined  to  the  American  tropics. 

Occurrence. — Magotiiy  Formatiox.    Grove  Point,  Cecil  Countv. 

Collection. — Maryland  Geological  Survey. 

*  Newberry,  Mon.  U.  S.  Geol.  Survey,  voL  xxvi,  p.  131,  pi.  xxiv.  fig.  10,  1896. 
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Order  RANALES 

Family  MAGNOLIACEAE 

Genus  MAGNOLIA  Unne 
[Sp.  PI.,  1753,  p.  535] 

ilAGNOLiA  HOLLiCKi  Berry 
Plate  LXIX,  Fig.  3 

Dicotyledonous  leaf  impression  Hitchcock,  1841,  GeoL  Mass.,  voL  ii,  p.  430, 

pL  xix,  fig.  1. 
Magnolia  auriculata  Hollick,  1894,  BuH.  Torrey  Bot.  Club,  voL  xxi,  p.  61,  pL 

clxxix,  figs.  6,  7  (non  Lamarck,  1783). 
Magnolia  auriculata  Smith,  1894,  Geol.  Coastal  Plain  Ala.,  p.  348. 
Magnolia  auriculata  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p. 

75,  pL  Iviil,  figs.  1-9,  11  (non  fig.  10). 
Magnolia  auriculata  Berry.  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  174. 
Magnolia  auriculata  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  67,  pi. 

xix,  fig.  5;  pi.  XX,  figs.  5,  8. 
Magnolia  hollicki  Berry,  1909,  Bull.  Torrey  Bot.  Club,  vol.  xxxvi,  p.  253. 
Magnolia  hollicki  Berry,  1911,  Bull.  3,  GeoL  Survey  of  New  Jersey,  p.  136, 

pi.  XV,  fig.  3. 

Description. — Leaves  orbicular-ovate  in  outline,  4  em.  to  10  em.  in 
length  by  2  cm.  to  5.5  cm.  in  width,  petiolatc.  Apex  acute,  slightly 
extended  in  one  or  two  specimens.  Base  usually  pronoimced  auriculate. 
Petiole  and  midrib  stout.  Secondaries  few,  six  or  seven  pairs,  subopposite, 
camptodrome.    Texture  smooth  and  subcoriaceous. 

This  fine  species  is  abundant  and  well  preserved  at  Woodbridge  in  the 
New  Jersey  Raritan  and  in  the  Magothy  formation  of  Maryland  and 
Marthas  Vineyard.  Professor  Newberry  was  somewhat  uncertain  as  to  its 
relationship  with  Magnolia  and  compared  it  with  Aristolochia,  Polygo- 
num, and  Toxylon.  The  latter  is  the  only  genus  which  is  at  all  sug- 
gestive, and  it  furnishes  no  instances  of  auriculate  bases,  while  this  char- 
acter of  the  base  prevails  in  more  than  one  modern  species  of  Magnolia. 
The  outline,  the  consistency,  and  the  venation  are  all  in  accord  in  point- 
ing to  Magnolia  as  the  proper  generic  reference.  This  is  one  of  those 
forms  mentioned  from  Marthas  Vineyard  by  Professor  Hitchcock  in  his 
Ocology  of  Massachusetts,  published  in  1841. 
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It  is  sparsely  represented  in  the  Tuscaloosa  formation  of  Alabama, 
and  has  been  confused  with  Magnolia  speciosa  by  both  Newberry  and 
Ward. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  Count}'. 

Collection. — Maryland  Geological  Survey. 

Magnolia  lacoeana  Lesquereux 
Plate  LXX,  Figs.  1,  2 

Magnolia  lacoeana  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  vol.  xvii,  p. 

201,  pi.  Ix,  fig.  1. 
Magnolia  lacoeana  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvl,  p.  73, 

pi.  Iv,  figs.  1,  2. 
Magnolia  lacoeana  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  65,  pl. 

xvll,  fig.  2. 
Magnolia  lacoeana  Berry,  1910,  Bull.  Torrey,  Bot.  Club,  vol.  xxxvil,  p.  23. 
Magnolia  lacoeana  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  134, 

pl.  xvl,  fig.  2. 

Description. — Leaves  broadly  oval  to  almost  orbicular  in  outline,  obtuse 
or  abruptly  pointed  above  and  rounded  to  a  somewhat  cuneate  base  below, 
10  cm.  to  12  cm.  in  length  by  8.5  cm.  to  9.5  cm.  in  maximum  width. 
Midrib  stout,  somewhat  flexuous.  Secondaries  numerous,  camptodrome 
medianly  stout,  ten  to  twelve  pairs ;  they  branch  from  the  midrib  at  acute 
angles,  immediately  curving  outward,  forming  festoons  near  the  margin, 
which  is  somewhat  undulate  in  one  specimen  which  Professor  Newberry 
referred  to  this  species. 

This  species  differs  from  its  contemporaries,  especially  in  its  nearly 
round  outline;  Professor  Lesquereux  finds  a  resemblance  to  Magnolia 
inglefieldi  Heer  from  Greenland,  and  it  also  suggests  some  of  the  Arctic 
forms  which  have  been  referred  to  Magnolia  capellinii  Heer. 

While  this  species  is  reported  from  such  widely  separated  points  as 
Marthas  Vineyard  and  ICansas,  it  is  nowhere  abundant  and  is  usually 
poorly  preserved,  suggesting  that  the  leaves  were  readily  macerated.  In 
Alabama  it  appears  to  be  confined  to  the  lower  Tuscaloosa. 

Occurrence. — Magothy  Formation'.    Grove  Point,  Cecil  County. 

Collection. — U.  S.  National  Museum. 
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Magnolia  longipes  Hollick 

Plate  LXIX,  Fig.  2 

Magnolia  lonffipea  Hollick,  1894,  Bull.  Torrey  Bot.  Club,  vol.  xxi,  p.  60,  pi. 
clxxYiil,  fig.  3. 

Magnolia  altemans  Ward,  1894  in  Smith,  Geol.  Coastal  Plain  Ala.,  p.  348 

(non  Heer). 
Magnolia  longipes  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p.  76, 

pi.  liv,  figs.  1  3. 

Magnolia  longipes  t  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  64,  pi. 
xxi,  figs.  5,  6. 

Magnolia  longipes  Berry,  1910,  Bull.  Torrey  Bot.  Club.  vol.  xxxvii,  p.  23. 
Magnolia  longipes  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  135, 
pi.  xiv,  fig.  1. 

Description. — Leaves  oblong-ovate  in  outline,  apparently  about  18  em. 
in  length  by  6  cm.  or  7  cm.  in  maximum  width,  which  was  below  the 
middle.  Apex  obtusely  rounded.  Base  usually  cuneate.  Midrib  and 
petiole  very  stout,  the  latter  unusually  long,  reaching  12  cm.  or  13  cm. 
in  some  specimens.  Secondaries  camptodrome,  relatively  thin  and  remote, 
ten  to  twelve  pairs,  branching  from  the  midrib  at  angles  of  about  45® 
and  soon  curving  upward  to  join  a  branch  from  the  secondary  next  above. 
This  forms  a  series  of  large  arches  which  approximately  parallel  the  mar- 
gin, and  constitutes  one  of  the  distinctive  characters  of  this  species, 
others  being  the  long  petiole  and  the  oblong,  almost  straight-sided,  shape. 

This  is  a  very  striking  Magnolia  and  is  frequent  in  the  middle  Raritan 
at  Woodbridge,  New  Jersey.  Fragmentary  specimens  which  have  been 
correlated  with  these  remains  are  reported  from  Long  Island.  It  is 
apparently  quite  different  in  appearance  from  any  of  the  other  Cretaceous 
species  of  Magnolia,  although  it  suggests  somewhat  a  gigantic  form  of 
Magnolia  woodbridgensis.  It  is  found  in  the  Magothy  formation  of 
Maryland  and  the  Tuscaloosa  formation  of  Alabama.  In  the  absence  of 
complete  specimens,  only  the  basal  part  being  usually  preserved,  it  is 
quite  possible  that  the  present  specimens  are  not  distinct  from  some  of 
the  associated  Magnolias. 

Occurrence, — ^Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — U.  S.  National  Museum. 
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Magnolia  obtusata  Heer 
Plate  LXVIII,  Figs.  2-4 

Magnolia  capellinii  Heer,  1874,  Fl.  Fobs.  Arct.,  Bd.  iii,  Ab.  ii,  pL  xxxiii, 

fig.  4. 
Magnolia  obtttsata  Heer,  1882,  FL  Fobs.  Arct.,  Bd.  vi,  Ab.  ii,  p.  90,  pL  xr, 

fig.  12,  pL  xxi,  fig.  3. 
Magnolia  obtusata  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  voL  xvli,  p. 

201,  pL  Ix,  figs.  5,  6. 

Magnolia  obtusata  Berry,  1903,  BulL  N.  Y.  Bot.  Garden,  voL  ill,  p.  76,  pL 

xlvii,  fig.  4. 
Magnolia  obtusata  Berry,  1910,  BulL  Torrey  Bot.  Club,  vol.  xxxvii,  p.  23. 

Description. — Leaves  of  variable  size,  oblong-ovate  or  obovate  in  out- 
line, entire,  with  a  broadly  rounded  apex  and  a  narrowed  cuneate  base, 
ranging  from  7  cm.  to  14  cm.  in  length,  and  2.4  cm.  to  7  cm.  in  greatest 
width,  which  is  above  the  middle.  Petiole  and  midrib  stout.  Secondaries 
few  in  number  ascending,  curved,  camptodrome.    Texture  coriaceous. 

This  species  was  described  from  the  Atane  beds  of  Greenland  by  Heer, 
and  was  based  upon  rather  fragmentary  material.  Subsequently  Lesque- 
reux recorded  some  fine  specimens  from  the  Dakota  group  of  Kansas. 
It  is  present  in  the  ^lagothy  formation  from  Xew  Jersey  to  Maryland, 
and  in  beds  of  honiotaxial  age  in  South  Carolina.  In  western  Alabama 
it  appears  to  l>e  confined  to  the  lower  Tuscaloosa  of  Fayette  County. 

Occurrence, — Magotiiy  Fokmatiox.    Grove  Point,  Cecil  Coimty. 

Collections. — Mar}dand  Geological  Survey,  U.  S.  Xational  Museum. 

Magnolia  boulayana  Lesquereux 
Plate  LXIX,  Fig.  1 

Magnolia  boulayana  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii,  p. 

202,  pi.  Ix,  fig.  2. 

Magnolia  glaucoides  Hollick,  1894,  Bull.  Torrey  Bot.  Club,  vol.  xxi,  p.  60. 

pl.  clxxv,  figs.  1,  7. 
Magnolia  glaucoides  Smith,  1894,  Geol.  Coastal  Plain  in  Alabama,  p.  348. 
Magnolia  glaucoides  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p. 

74,  pl.  Ivii,  figs.  1-4. 
Magnolia  boulayana  Knowlton,  1901,  Twenty-first  Ann.  Kept.  U.  S.  Geol. 

Survey,  pt.  vii,  p.  318. 
Magnolia  glaucoides  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  fig.  6, 

p.  67,  pl.  xix,  fig.  6;  pl.  xx,  fig.  6. 
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Magnolia  houlayana  Berry,  1909,  Bull.  Torrey  Bot  Club,  vol.  xxxvi,  p.  254. 
Magnolia  boulayana  Berry,  1910,  Ibidem,  vol.  xxxvii,  p.  23. 
Magnolia  boulayana  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p. 
112,  pi.  XX,  fig.  5. 

Description. — Leaves  narrowly  elliptical  in  outline,  unusually  uniform 
in  size  and  shape,  8.5  cm.  to  13  cm.  in  length  and  3.5  cm.  to  4.5  cm.  in 
maximum  width.  Apex  usually  bluntly  rounded,  sometimes  acute.  Base 
matching  the  apex.  Petiole  mediumly  stout,  3  cm.  to  4  cm.  in  length. 
Midrib  mediumly  stout.  Secondaries  slender,  often  obsolete,  about  eleven 
pairs,  equidistant,  parallel,  camptodrome,  branching  from  the  midrib  at 
an  angle  of  about  40°.  Tertiaries,  when  seen,  transverse.  Texture  cori- 
aceous. 

This  species  was  described  originally  from  the  Dakota  group  of  Kansas 
by  Professor  Lesquereux.  Professor  Xewberry  described  the  Haritan 
remains  which  are  abundant  at  the  Woodbridge  locality  as  a  new  species, 
and  it  has  been  kept  distinct  by  Hollick,  who  recognized,  however,  its 
practical  identity  with  the  Dakota  group  plant.  There  can  be  no  ques- 
tion that  they  belong  to  the  same  species,  and  it  seems  probable  that 
Magnolia  van  ingeni  described  by  Hollick  *  should  also  be  referred  to  the 
same  species. 

In  addition  to  the  localities  already  mentioned  this  species  is  found 
on  Marthas  Vineyard  and  Long  Island,  in  the  Eutaw  formation  of 
western  Georgia,  and  in  the  Woodbine  formation  of  the  western  Gulf 
region  (Texas).  Characteristic  specimens  of  this  species  are  present  in 
the  lower  Tuscaloosa  beds  of  Alabama. 

Occurrence, — Magothy  Formation.  Grove  Point,  Cecil  County; 
Round  Bay,  Anne  Arundel  County. 

Collection, — Maryland  Geological  Survey. 

Magnolia  texuifolia  Lesquereux 

Plate  LXX,  Fig.  2 

Magnolia  tenuifolia  Lesquereux,  1868,  Amer.  Jour.  Sci.,  vol.  zlvi,  p.  100. 
Magnolia  tenuifolia  Lesquereux,  1874,  Cret.  Flora,  p.  92,  pi.  xxi,  fig.  1. 
Magnolia  tenuifolia  Lesquereux,  1892,  Men.  U.  S.  Geol.  Survey,  vol.  xvii,  p. 
198,  pi.  xxiv,  fig.  1. 

^  Hollick,  Bull.  Torrey  Bot.  Club,  vol.  xxl,  1894,  p.  61,  pi.  clxxv,  fig.  6. 
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Magnolia  tenuifolia  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p.  77,  pi. 

xlvll,  fig.  10. 
Magnolia  tenuifolia  Berry,  1904,  Torrey  Bot.  Club,  voL  xxxl,  p.  76,  pL  i, 

fig.  7. 
Magnolia  tenuifolia  HoUick,  1904,  Bull.  N.  Y.  Bot.  Garden,  vol.  Hi,  p.  413, 

pi.  Izxili,  fig.  2. 
Magnolia  tenuifolia  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiil,  p.  174. 
Magnolia  tenuifolia  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  64,  pi. 

xvii,  fig.  1;  pi.  xviil,  figs.  4,  5. 

Description. — ^'Leaves  large,  oblong,  entire,  narrowed  upward  to  a 
blunt  point,  downward  to  a  thick  petiole;  median  nerve  thick;  secon- 
daries open,  parallel,  alternate,  inequidistant,  forking  at  a  distance  from 
the  borders,  camptodrome ;  the  lower  gradually  shorter,  at  right  angles  to 
the  median  nerve  and  like  tertiaries,  curving  backward.*^ — Lesquereux, 
1892. 

This  species  is  widely  distributed  in  the  Dakota  sandstone  of  the  West. 
Along  the  Atlantic  border  it  is  represented  in  post-Raritan  deposits  by 
fragmentary  and  not  positively  identified  material  from  Marthas  Vine- 
yard, through  Long  Island,  New  Jersey,  and  Delaware  to  the  Maryland 
border. 

Occurrence. — Magothy  Pormatiox.    Deep  Cut,  Delaware. 

CoUection. — Marvland  Oeoloeical  Survev. 

Magnolia  capellinii  Heer 
Plate  LXIX,  Pig.  4 

Magnolia  capellinii  Heer,  1863,  Phyll.  Cr6t.  d.  Nebr.,  p.  21,  pi.  ill,  figs.  5,  6. 
Magnolia  capellinii  Heer,  1874,  Fl.  Foss.  Arct,  Bd.  ill,  Ab.  11,  p.  115,  pi. 

xxxlii,  figs.  1-4. 
Magnolia  capellinii  Heer,  1882,  Ibidem,  Bd.  vi,  Ab.  ii,  p.  90,  pi.  xxiv,  figs. 

3-5:  pi.  XXV,  figs.  1-3;  pi.  xlv.  fig.  1. 
Magnolia  capellinii  Velenovsky,  1883,  Fl.  Bohm.  Kreidef.,  Theil  ii,  p.  20,  pi. 

vii.  figs.  8,  9. 
Magnolia  capellinii  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvli,  p. 

203,  pL  Ixvi,  fig.  1. 
Magnolia  capellinii  Dawson,  1894,  Trans.  Roy.  Soc.  Canada,  1st  ser.,  vol.  xi, 

sec.  iv,  p.  63,  pi.  xi,  fig.  49;  pi.  xiii,  fig.  49a. 
Magnolia  capellinii  Hollick.  1895,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xii,  p.  234. 

pL  vi,  fig.  6. 
Magnolia  capellinii  Hollick,  1895,  Bull.  Geol.  Soc.  Amer.,  vol.  vii,  p.  13. 
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Magnolia  capellinii  Fri6  and  Bayer,  1901,  Archiv.  Naturw.  Landes.  Bdhm., 

Bd.  xi.  Nr.  11,  p.  127. 
Magnolia  capellinii  HolUck.  1904,  Bull.  N.  Y.  Bot.  Garden,  vol.  Ill,  p.  413, 

pi.  IxxYlU,  fig.  3. 
Magnolia  capellinii  Berry,  1904,  Bull.  Torrey  Club,  vol.  xxxl,  p.  76,  pi.  111. 

fig.  3. 
Magnolia  capellinii  Berry,  1906,  Ann.  Kept.  State  Geol.  of  New  Jersey  for 

1905,  p.  138. 
Magnolia  capellinii  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  63,  pi. 

xvll,  figs.  3,  4. 
Magnolia  capellinii  Berry,  1907,  Bull.  Torrey  Bot.  Club,  vol.  xxxlv,  p.  195, 

pL  xU,  figs.  4,  5. 
Magnolia  capellinii  Berry,  1911,  Ibidem,  voL  xxxyIH,  p.  406. 
Magnolia  capellinii  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  pp. 

43,  112,  pi.  XX,  fig.  6. 

Description, — ^**M.  foliis  coriaceis,  late  ovalibus,  integerrimis,  nervis 
secundariis  angulo  acuto  egredientibus,  curvatis,  camptodromis/' — Heer, 
1866. 

These  leaves  vary  considerably  in  size,  averaging  about  13  cm.  in 
length  by  7  cm.  in  width.  Outline  broadly  ovate,  the  base  and  apex 
usually  about  equally  pointed,  although  occasional  specimens  have  a  some- 
what obtuse  apex.  The  texture  is  coriaceous  or  subcoriaceous.  Midrib 
and  petiole  stout.  Secondaries  usually  seven  or  eight  alternate  or  sub- 
opposite  pairs  at  regular  intervals,  approximately  parallel,  camptodrome. 

This  widespread  species  in  some  of  its  forms  approaches  quite  close  to 
the  less  narrow  and  less  apically  extended  forms  of  Magnolia  speciosa 
Heer.  Ordinarily,  however,  the  latter  species  may  be  readily  distinguished 
by  its  relatively  narrower  form  with  the  produced  apex  and  decurrent  base. 

Described  originally  from  the  Dakota  sandstone  by  Heer,  Magnolia 
Capellinii  has  been  detected  at  a  large  number  of  localities  of  homotaxial 
age,  occurring  in  the  Cretaceous  of  Greenland  and  of  the  Pacific  Coast, 
and  in  the  Cenomanian  of  Bohemia.  In  the  Atlantic  Coastal  Plain  it  char- 
acterizes the  Magothy  formation  and  is  present  in  the  Black  Creek  beds  of 
North  Carolina,  the  basal  Eutaw  of  Georgia,  and  the  Tuscaloosa  formation 
of  Alabama.  It  was  doubtfully  recorded  from  the  New  Jersey  Raritan  by 
Lesquereux  in  1878,  but  it  has  never  been  detected  in  the  abundant  col- 
lections of  Baritan  plants  studied  by  Professor  Newberry  and  the  writer 
and  is  not  at  present  admitted  to  be  a  member  of  the  Raritan  flora. 


/ 
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Occurrence, — Magotiiy  Formation.  Grove  Point,  Cecil  County; 
Pound  Bay,  Anne  Arundel  County. 

Collection. — Maryland  Geological  Survey. 

Genus  ILLICIUM  Unn^ 
[Syst,  ed.  x,  1759,  p.  1050] 

Illicium  deletoides  n.  sp. 
Plate  LXX,  Fig.  6 

Description. — Leaves  of  relatively  small  size,  lanceolate  in  general  out- 
line, with  an  acuminate  apex  and  a  narrowly  decurrent  base.  Lengtli 
about  9  cm.  Maximum  width,  in  the  middle  part  of  the  leaf,  about 
1.6  cm.  to  2  cm.  Margins  entire,  but  usually  more  or  less  undulate. 
Texture  coriaceous.  Petiole  not  preserved.  ^Midrib  stout,  prominent, 
more  or  less  flexuous.  Secondaries  about  ten  subopposite  to  alternate  pairs, 
diverging  from  the  midrib  at  wide  angles  (about  65° ),  pursuing  relatively 
straight  courses  two-thirds  of  the  distance  to  the  margins,  where  they  turn 
upward  to  form  wide  ascending  camptodrome  arches. 

This  species  may  be  compared  with  a  variety  of  described  species  in 
unrelated  genera,  as,  for  example,  in  the  genera  Nyssa,  Daphne,  Apocy- 
num,  Andromeda,  and  various  Lauracece;  but  it  is  believed  to  have  more 
in  common  with  Illicium,  in  which  only  two  other  Cretaceous  species  are 
known.  These  are  Illicium  deletum  Yelenovskv  *  from  the  Cenomanian 
of  Bohemia  and  Illicium  watereensi^  Berrv  '  from  the  Middendorf  beds  of 
South  Carolina.  The  present  species  differs  from  the  latter  in  its  less 
numerous  and  less  ascending  secondaries.  It  is  very  close  to  the  Bohemian 
species,  which  fact  has  suggested  the  specific  name  of  this  form.  It  is  a 
more  slender  leaf  with  fewer  secondaries,  and  would,  but  for  its  wide  geo- 
graphical separation,  probably  be  considered  to  be  merely  a  variant  of  the 
Bohemian  type. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — U.  S.  National  Museum. 

>  Velenovsky,  Fl.  Bohm.  Kreideform.,  Theil  iii,  1884.  p.  4,  pi.  lii,  fig.  5. 
*  Berry,  E.  W..  Prof.  Paper  U.  S.   Geol.  Survey.  No.  84.  p.  44,  pL  xiv,  fig.  8, 
1914. 
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Genus  CARPITES  Schimper 
[PaL  V6g6t.,  tome  ill,  1874,  p.  421] 

Carpites  liriophylli  Lesquereux 

Plate  LXX,  Figs.  4,  5 

Carpites  liriophylli  Lesquereux,  1883,  Cret.  and  Tert.  Fl.,  p.  77,  pL  xi,  fig.  5. 
Carpites  liriophylli  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxlii,  p.  174. 

Description, — A  ligneous  winged  seed  or  carpel,  ovate  in  general  out- 
line, flattened,  curved  somewhat  toward  the  thickened  proximal  end 
which  also  shows  a  vertical  scar  of  attachment  about  3  mm.  in  length. 
Surface  soniewliat  striated,  ti.5  cm.  to  .'3  cm.  in  length,  6  mm.  to  7  mm.  in 
maxinmm  width  midwav  l^etween  the  ends ;  distal  end  more  narrowed  than 
proximal,  acuminate;  proximal  end  obtuse. 

This  species  was  described  by  Lesquereux  from  the  Dakota  group  ^nd 
based  on  a  single  specimen  found  in  association  with  the  problematical 
genus  Liriophyllum.  It  reappears  in  the  Magothy  in  more  typical  form 
and  appears  to  be  definitely  related  to  the  genus  Liriodendron. 

Occurrence. — ]\f agothy  Formation.    Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Family  NYMPHAEACEAE 

*  cnus  NELUMBITES  Berry 
[Maryland  Geol.  Survey,  Lower  Cret.,  1911,  p.  462] 

The  genus  Nelumhites  was  proposed  by  the  writer  in  1911  for  ancestral 
forms  related  to  the  modern  genus  Nelumho,  with  Menispermifes  rir- 
giniensis  Fontaine  *  from  tlie  Patapsco  formation  of  Maryland  and  Vir- 
ginia as  the  type.  One  additional  Patapsco  species,  Nelumhites  tenui- 
nervis  (Fontaine)  Berry,  was  described.  Additional  species  include  the 
following  Magothy  form  and  probably  the  large-leafed  Nelumho  kempii 
HoUick  *  from  the  same  formation  in  Xew  Jersey  and  on  Long  Island  and 
Marthas  Vineyard.  Small-leafed  forms  also  occur  at  higher  horizons  in 
the  Montana  group  and  in  the  Ijaramie  and  Shoshone  group  of  the  West. 

'  Fontaine,  Mon.  U.  S.  Geol.  Survey,  vol.  xv,  1890,  p.  321,  pi.  clxi,  flgs.  1,  2. 
"HoUick.  Mon.  U.  S.  Geol.  Survey,  vol.  i,  1907,  p.  61,  pi.  xill,  flgs.  1-4;  pi. 
xiv,  figs.  1,  2;  pi.  XV :  pi.  xvi,  figs.  1-6. 


840  Systematic  Paleontology 

Still  other  and  mostly  larger  species  are  referred  to  the  allied  genus 
Nelumbium  of  Jussieu. 

While  the  Patapsco  species  have  the  characteristic  peltate  leaves  they 
are  not  radially  symmetrical  as  are  the  later  species,  but  have  the  petiole 
attached  near  to  one  margin  giving  them  an  appearance  much  like  that  of 
a  number  of  supposed  species  of  Menispermites,  The  venation  is,  how- 
ever, nearer  that  of  Nelumbo  and  its  allies,  the  secondaries  being  promi- 
nent on  the  lower  surface,  obsolete  on  the  upper  surface,  and  forking  after 
the  manner  of  the  Nymphceacece.  If  these  leaves  were  not  floating  it  is 
surprising  that  a  petiole  stout  enough  to  hold  the  leaf  erect  is  not  foimd 
fossil,  unless  the  leaf  normally  abscissed  from  the  apex  instead  of  the  base 
of  the  petiole.  It  is  hoped  that  sooner  or  later  specimens  will  be  found 
showing  whether  or  not  the  stomata  were  confined  to  the  upper  surface 
and  thus  confirming  or  disproving  the  assumption  here  made  that  they 
were  aquatic  in  habit.  The  existing  species  of  Nelumbo  are  two  in  num- 
ber, both  large  aquatic  perennials,  one  North  American  and  the  other 
Asiatic  and  Australian.  It  has  seemed  better  to  establish  a  new  genus 
for  the  reception  of  these  Cretaceous  forms,  which,  while  expressing  their 
proper  affinities,  does  not  unduly  extend  our  conception  of  the  modern 
genus. 

It  is  interesting  to  note  in  this  connection  that  Saporta  *  has  reported 
two  species  of  Nelumbium  from  the  supposed  Albian  of  Portugal,  but  as 
these  are  not  fully  defined  and  are  also  unfigured  their  relation  to  the 
American  species  is  unknown. 

Xelumbites  primjsva  (Berry)  Berry 

Plate  LXXV,  Pig.  4 

Xelumho  primccva  Berry,  1903,  BulL  N.  Y.  Bot.  Garden,  vol.  iii,  p.  76,  pL 

xliii,  fig.  1. 
Nelumbo  primceva  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvll,  p.  23. 

Description, — Leaves  of  variable  size,  peltate,  orbicular  or  broadly 
elliptical  in  general  outline.  Diameter  ranging  from  3  cm.  or  4  cm.  to 
about  10  cm.    Margins  entire,  texture  subcoriaceous.     Primaries  eight, 

^  Saporta,  Comptes  Rendus,  tome  cxix,  1894,  pp.  835-837. 
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generally  straight,  prominent  on  the  lower  surface  of  the  leaf,  forking 
dichotomously  at  variable  distances  from  their  origin,  giving  off  thin, 
transverse  more  or  less  curved  secondaries. 

The  present  species,  which  is  probably  a  descendant  of  Nelumbites 
virginiensis,  was  described  originally  from  Cliffwood  Bluff,  New  Jersey. 
It  is  only  known  from  imperfect  materials,  but  is  much  smaller  and  more 
delicate  than  Nelumbo  kempii  Hollick  (op,  cit.).  It  is  much  like  Nelumho 
laramiensis  Kollick,*  which  has,  however,  twelve  primaries.  Other  com- 
parable species  are  Nelumbo  intermedia  Knowlton  *  with  twelve  or  thirteen 
weak  primaries,  and  Nelumbo  dawsoni  Hollick  *  with  eighteen  primaries. 

Occurrence, — Magothy  Formation.  Roimd  Bay,  Anne  Anmdel 
County. 

Collection, — ^Maryland  Geological  Survey. 

Order  ROSALES 
Family  LEGUMINOSAE 

Genus  LUGUMINOSITES  Bowerbank 
[Foss.  Fr.  and  Seeds  London  Clay,  1840,  p.  124] 

Leguminosites  coronilloides  Heer 
Plate  LXXVI,  Fig.  4 

Leguminosites  coronilloides  Heer,  1874,  Fl.  Foss.  Arct.,  Bd.  ill,  Ab.  ii,  p. 

119,  pi.  xxxlv,  fig.  14. 
Colutea  coronilloides  Heer,  1882,  Fl.  Foss.  Arct,  Bd.  vi,  Ab.  11,  p.  100. 
Leguminosites  coronilloides  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol. 

xvll,  p.  149,  pi.  xiil,  fig.  10. 
Leguminosites  frigidus  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sol.,  vol.  xil,  p.  34, 

pi.  ii,  figs.  11. 
Leguminosites  coronilloides  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 

xxvi,  p.  97,  pi.  xlii,  fig.  48. 
Leguminosites  coronilloides  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1, 

p.  86,  pi.  xxxii,  figs.  16,  17. 
Leguminosites  coronilloides  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii, 

p.  24. 
Leguminosites  coronilloides  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jer- 
sey, p.  153. 

*  Hollick,  Bull.  Torrey  Bot.  Club,  vol.  xxl,  1894,  p.  307. 

» Knowlton,  Bull.  U.  S.  Geol.  Survey,  No.  163,  p.  53,  pi.  xlii,  figs.  3-5,  1900. 

*  Based  on  Brasenia  antiqua  Dawson,  Trans.  Roy.  Soc.  Canada,  vol.  ill,  sec. 
Iv,  p.  15,  tf.,  1886. 
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Description, — "  L.  foliolis  parvulis,  ovalibus^  breviter  petiolatis,  nervis 
secundariis  distantibus,  curvatis,  subtilissimis." — Heer,  1874. 

Jjeaflets  small,  oval  and  unsymmetrical  in  outline.  I^ength  ranging 
from  1.5  cm.  to  2.8  cm.  Width  ranging  from  8.5  mm.  to  12  mm.  Mar- 
gins entire.  Petiolnle  short.  Midrib  stout.  Secondaries  thin,  remote, 
three  to  five  pairs,  alternate,  camptodrome,  often  obsolete. 

Leguminous  leaflets  from  a  number  of  widely  removed  localities  have 
been  referred  to  this  species,  and  while  all  of  these  are  very  similar  in 
general  characters  their  positive  identity'  cannot  be  affirmed  with  any 
great  confidence.  Described  originally  from  the  Atane  beds  of  Green- 
land, they  have  been  detected  by  Lesquereux  in  the  Dakota  group,  by 
Xewberry  in  the  Raritan  formation,  by  Hollick  at  Marthas  Vineyard  and 
Staten  Island,  and  by  the  writer  from  Marj'land.  They  are  very  similar 
to  other  species  of  Leguminosites,  as,  for  example,  Leguminosites  frigidus 
Heer  *  described  from  the  Patoot  l>eds. 

Professor  Heer  in  his  last  report  {loc.  cit,)  refers  this  form  to  the  old 
world  genus  Colutea,  but  it  does  not  seem  wise  to  follow  him  in  this  ref- 
erence with  no  more  evidence  than  is  available. 

Occurrence. — Magothy  Formatiox.    Grove  Point,  Cecil  Countv. 

Collection, — Maryland  Geological  Survey. 

Leguminosites  caxavalioides  n.  sp. 
Plate  LXXVI,  Fig.  6 

Description, — Leaves  compoimd,  probably  trifoliate.  Leaflets  large, 
elliptical  in  general  outline,  with  a  rounded  apex  and  base.  Length 
about  7  cm.  Maximum  width,  in  the  middle  part  of  the  leaflet,  about 
6  em.  Margins  entire.  Texture  subcoriaceous.  Petiolule  wanting.  Mid- 
rib stout,  becoming  attenuated  diatad.  Secondaries  numerous,  thin, 
camptodrome,  alx)ut  ten  pairs,  diverging  from  the  midrib  at  angles  of 
about  55*^.    Tertiary  areolation  papilionaceous,  mostly  immersed. 

This  species  respresents  a  leguminous  leaflet  of  unknown  generic 
affinity  named  from  its  resemblance  to  the  leaflets  of  the  existing  species 

'  Heer,  Fl.  Fobs.  Arct.,  Bd.  vii,  p.  44,  pi.  Iv,  figs.  21,  22;  pi.  Ixv,  fig.  13,  1883. 
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Canavalia,  which  number  about  a  dozen,  of  the  tropics  of  both  hemis- 
pheres. In  the  Lower  Eocene  of  southeastern  North  America  there  is  an 
undoubted  species  of  Canavalia  very  close  to  the  existing  Canavalia  ohtusi- 
folia  (Lamarck)  D.  C,  a  common  West  Indian  strand  plant. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 

Leguminosites  omphalobioides  L^squereux 
Plate  LXXVI,  Fig.  6 

Leguminosites  omphalobioides  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey, 

vol.  zvii,  pi.  zxxviii,  fig.  4. 
Leguminosites  omphalobioides  Newberry,  1896,  Ibidem,  vol.  zxvi,  p.  97,  pi. 

xlll,  fig.  39. 
Leguminosites  omphalobioides  Berry,  1910,   Bull.   Torrey   Bot.   Club,   vol. 

xxxvii,  p.  24. 
Leguminosites  omphalobioides  Berry,  1911,  BuU.  3,  Geol.  Survey  of  New 

Jersey,  p.  155. 

Description. — ^Leaflets  elliptical  in  outline,  3.2  cm.  to  4  cm.  in  length 
by  1.6  cm.  to  1.7  cm.  in  greatest  breadth,  which  is  about  half-way  between 
the  apex  and  the  base.  Texture  subcoriaceous.  Apex  rather  broadly 
rounded.  Base  slightly  narrowed  and  decurrent  to  the  point  of  attach- 
ment. Lesquereux  speaks  of  a  short  petiole,  but  this  is  lacking  in  his 
type  figure  and  in  all  the  specimens  examined  by  the  writer.  The  midrib 
is  not  especially  wide,  but  is  quite  prominent.  The  secondaries  are  thin 
and  alternate ;  they  number  about  six  pairs,  and  branch  from  the  midrib 
at  angles  of  50°,  or  somewhat  less,  curving  upward  close  to  the  margins, 
camptodrome. 

This  species  was  described  originally  from  the  Dakota  group  of  Kansas, 
and  subsequently  found  in  the  Magothy  formation  of  ^faryland  and  the 
Tuscaloosa  formation  of  Alabama. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 

55 
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Genus  URIODENDROPSIS  Newberry 
fMon.  r.  S.  GeoL  Sorrer.  toL  txtU  1SS6,  p.  82] 

LiRIODEXDKOPSIS  COXSTBICTA  Ward 

LiriodendffypHM  Hm^lex  HoUidc,  1SS3^  Trmns.  N.  T.  Aemd.  Set,  toL  xit  p. 

235,  pi.  Tii,  fiir.  3. 
LiriodendropnU  Hmplex  canstricta  Ward,  1894,  K^th  Aim.  Rept.  U.  S.  G€oL 

Survey,  pt  I,  p.  540.  pL  ct  fig.  8. 
LiriodeTuiroptU  ccnwtricta  HoUick.  1907,  Xon.  U.  S.  G«oI.  Surrey,  toL  L  p. 

71,  pi.  xxii,  fig.  7;  pL  xxTi,  fi^.  6-15:  pi.  xL  fig.  15. 

Description, — Leaves  ovate  in  general  outline  with  a  rounded  ultimately 
cuneate  base,  constricted  abruptly  on  each  side  the  apical  portion  nar- 
rowed and  atraight-si ded  with  an  emarsrinate  apei.  Length  ranging 
from  4  cm.  to  9  cm.  Maximum  width,  in  the  baj»al  part,  ranging  from 
2  cm.  to  4  cm.  Ser-ondar}'  and  tertian*'  venation  indistinguishable  from 
that  of  Liriodendrojms  simplex  or  angustifolia  of  one  or  the  other  of 
which  it  is  probably  a  variant  and  not  a  distinct  species. 

Forms  answering  to  the  foregoing  diagnosis  are  recorded  from  Marthas 
Vineyard,  Massachusetts,  and  Glen  Cove,  Long  Island,  where  they  are 
associated  with  large  numbers  of  leaflets  of  LiriodeHdropsis  simplex  and 
nngustifoha,  A  single  leaflet  is  likewise  associates!  with  the^  two  species 
in  AlaF>ama  which  fact  lends  emphasis  to  its  doubtful  specific  rank.  The 
^faryland  material  is  rare  and  not  positively  determine<l. 

Occurrence. — Magc>thy  Formation.    Grove  Point,  Cecil  Countv. 

Collection. — Marvland  Geolorical  Survev. 

Genus  COLUTEA  Unnc 
[Sp.  PL,  1753,  p.  723] 

CoLUTEA  OBOVATA  Bcrrv 

Plate  LXXVI,  Figs.  1.  2 

Colutea  obovata  Berry.  1906.  Bull.  Torrey  Bot.  Club.  vol.  zzxiii,  p.  175.  figs. 
5,  6. 

Description. — Leaves  small,  ovate  in  general  outline,  inequilateral,  with 
rounded  margins  and  apical  auricles  separated  by  a  deep  and  rounded 
sinus.  The  Tuscaloosa  leaf  is  somewhat  smaller  than  the  type  and 
measures  1.3  cm.  along  the  midrib,  1.6  cm.  from  apices  to  base,  and  1.2  cm. 
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in  greatest  width,  which  is  the  distal  half  of  the  leaf.  Base  cuneate. 
Midrib  slightly  curved.  Secondaries  four  or  five  subopposite  pairs  which 
are  thin,  ascending  and  camptodrome.    Tertiaries  fine. 

This  small  species  was  described  by  the  writer  from  material  collected 
in  the  Magothy  formation  of  Maryland  and  it  is  also  found  in  the  Tusca- 
loosa formation  of  Alabama.  It  appears  to  be  entirely  distinct  from  the 
other  known  Cretaceous  species,  of  which  there  are  several.  It  resembles 
more  or  less  some  of  the  various  leaves  which  have  been  identified  as 
Coluiea  primordialis  Heer  from  Greenland,  the  Atlantic  Coastal  Plain, 
and  the  Western  Interior. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 

COLUTEA   PRIMORDIALIS   Hecr 

Plate  LXXV,  Fig.  3 

Colutea  primordialis  Heer,  1882,  Fl.  Foss.  Arct.,  Bd.  vi,  Ab.  li,  p.  99.  pi. 

xxvii,  figs.  7-11;  pL  xliii,  figs.  7,  8. 
Colutea  primordialis  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  vol.  xvii, 

p.  148,  pL  xiii,  figs.  8,  9. 
Colutea  primordialis  HoHick,  1894,  BuU.  Torrey  Bot.  Club,  vol.  xxi,  p.  56. 

pi.  clxxiv,  fig.  2. 
Colutea  primordialis  Newberry,  1896.  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p. 

97,  pi.  xix,  figs.  4,  5. 
Colutea  primordialis  Hollick.  1907.  Ibidem,  vol.  1.  p.  84,  pi.  xxxli.  figs.  14.  15. 
Colutea  primordialis  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  p.  24. 
Colutea  primordialis  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  407. 
Colutea  primordialis  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p. 

166,  pi.  XX,  fig.  4. 

Description, — "  C.  foliolis  membranaceis,  breviter  petiolatis,  poUicari- 
bu8,  ovalibus,  integerrimis,  basi  attenuatis,  apice  profuiide  emarginatis, 
nervis  secundariis  subtilissimis,  camptodromis." — Heer,  1882. 

This  species  was  described  from  the  Atane  beds  of  west  Greenland  and 
subsequently  recorded  from  the  Dakota  sandstone  of  Kansas,  the  Earitan 
formation  of  Xew  Jersey,  and  the  Magothy  formation  of  ^larthas  Vine- 
yard and  Long  Island.  Typical  forms  are  not  uncommon  in  the  upper 
part  of  the  Magothy  formation  at  Grove  Point. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 
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Genus  BAUHINIA  Linne 
[Sp.  PI.,  1753,  p.  374] 

Bauhinia  marylaxdica  Bern' 

Plate  LXXV,  Figs.  5-7 
Bauhinia  marylandica  Berry,  1908,  Torreya,  vol.  yiii,  p.  218,  figs.  1-3. 

Description, — Leaves  small,  about  3  cm.  in  greatest  length  by  2.5  em.  in 
greatest  breadth,  elliptical  in  general  outline,  bilobate;  the  apical  sinus 
narrow  and  pointed,  reaching  one-half  to  two-thirds  of  the  distance  to 
the  base;  lobes  narrow,  ascending,  somewhat  falcate  in  outline,  obtusely 
pointed ;  midrib  straight,  giving  off  one,  two  or  three  sharply  ascending 
pairs  of  opposite,  camptodrome  secondaries,  these  give  off  a  series  of 
broadly  rounded  inequilateral  tertiary  arches  which  are  directed  upward 
and  outward ;  the  upper  pair  of  secondaries  the  most  prominent ;  from  the 
juncture  of  the  midrib  and  sinus  a  pair  of  much  reduced  secondaries  is 
given  off  and  these  join  the  secondary  next  below  in  one  or  two  broad 
arches. 

The  present  species  was  described  in  1908  from  the  Magothy  formation 
at  Grove  Point,  Maryland,  where  it  is  abundant.  It  is  sparingly  repre- 
sented in  the  lower  part  of  the  Tuscaloosa  formation  of  western  Alabama. 

The  form  and  venation  of  these  leaves  are  exactly  like  several  of  the 
existing  species  of  Bauhinia,  and  are  so  well  marked  that  there  can  be  no 
doubt  of  the  existence  of  a  species  of  Bauhinia  growing  along  the  middle 
and  south  Atlantic  coast  during  the  deposition  of  the  Upper  Cretaceous, 
a  species  whose  descendants  along  with  those  of  its  congeners  migrated 
finally  to  their  present  tropical  habitat,  perhaps  gradually  with  the  oscil- 
lation of  climatic  conditions,  and  perhaps  not  until  the  Pleistocene  glaci- 
ation  to  the  northward  forced  them  to  make  a  comparatively  sudden 
retreat  to  the  southward. 

Occurrence. — Magothy  Formation.  Grove  Point,  Cecil  County, 
Bound  Bay,  Anne  Arundel  County. 

Collection, — Maryland  Geolofjieal  Survey. 
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Genus  DALBERGIA  Linne,  f. 
[Suppl.,  1781,  p.  52] 

Dalberqia  severnensis  Berry 

Plate  LXXVI,  Fig.  3 

Dalhergia  scvcrensis  Berry,  1911,  BulL  Torrey  Hot.  Club,  vol.  xxxviii,  p. 
407,  pi.  xix,  fig.  2. 

Description, — Leaflets  of  rather  small  size,  oblanceolate  in  general  out- 
line, with  a  markedly  emarginate  apex,  gently  curved  sides  and  narrowly 
pointed  base.  Length  about  5  cm.  Maximum  width,  in  the  middle  part 
of  the  leaf,  about  1.6  cm.  Margins  entire.  Texture  subcoriaceous. 
Petiolule  wanting.  Midrib  stout  below,  thin  above.  Secondaries  thin, 
five  or  six  pairs,  diverging  from  the  midrib  at  angles  of  45°  or  less,  the 
lower  ascending,  the  upper  curved,  all  eventually  camptodrome. 

This  handsome  fonn  is  clearly  distinct  from  related  forms  and  is 
identical  in  its  characters  with  the  fossil  leguminous  leaflets  usually 
referred  to  the  genus  Dalbergia.  The  modern  species  number  about  four 
score  distributed  throughout  the  Oriental  and  Occidental  tropics,  and 
there  is  a  strong  generic  similarity  in  their  foliage.  The  fossil  species  of 
Dalbergia  are  numerous,  extending  from  the  Upper  Cretaceous  through 
the  Tertiary. 

Occurrence. — Magothy  Formation.  Little  Round  Bay,  Anne  Arundel 
County. 

Collection, — Maryland  Geological  Survey. 

Order  GERANIALES 

Family  EUPHORBIACEAE 

Genus  CROTONOPHYLLUM  Veltnovsky 
[Kv^tena  £esk6ho  cenomanu,  1889,  p.  20] 

CROTONOPHYLLUM    CRETACEUM   VelcUOVSky 

Plate  LXXVI,  Figs.  7,  8 

CrotonophyUum  cretaccum  Velenovsky,  1889,  Kvetena  deskdho  cenomanu, 

p.  20,  pi.  V,  figs.  4-11. 
CrotonophyUum  cretaceum  Fri6  and  Bayer,  1901,  Archiv.  Naturw.  Landes. 

Bohm.,  Bd.  xl,  Nr.  ii,  p.  137,  tf.  101. 
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Description. — ^Leaves  of  variable  size  and  form,  in  general  ovate  to 
lanceolate  in  outline,  with  a  sharply  pointed  apex  and  deeurrent  base. 
Length  ranging  from  9  cm.  to  15  cm.  Maximum  width,  usually  in  the 
middle  part  of  the  leaf,  ranging  from  2  cm.  to  6  cm.  Petiole  stout. 
Midrib  stout  and  slightly  flexuous,  prominent.  Secondaries  numerous, 
camptodrome,  their  angle  of  divergence  and  subsequent  course  dependent 
on  the  shape  of  the  individual  leaves ;  in  general  they  diverge  at  an  acute 
angle  and  are  ascending.    Texture  coriaceous. 

These  leaves,  exhibit  a  wide  range  of  variation,  some  forms  being 
entire  and  lanceolate,  with  the  margins  but  slightly  undulate.  Usually 
these  undulations  are  pronounced,  one  or  more  on  either  one  or  both  sides 
of  the  lamina  becoming  emphasized  to  form  a  pronounced  constriction. 
These  sinuses  are  sometimes  rounded,  more  often  they  are  sharply  pointed 
and  extend  about  half-way  to  the  midrib.  These  constrictions  may  be  in 
the  apical,  median  or  basal  region.  Usually  they  are  above  the  middle 
and  divide  the  leaf  into  a  lower  ovate  portion  and  an  upper  linear- 
lanceolate  portion. 

This  species,  which  is  the  type  of  the  genus,  was  described  by  Velenovsky 
(in  Bohemian)  in  1889  from  the  Cenomanian  of  Vyserovic,  Bohemia,  and 
compared  with  existing  species  of  Croton,  some  of  which  it  greatly 
resembles.  It  remained  the  only  species  until  recently  when  the  writer 
described*  the  closely  related  Crotonophyllum  pandurcBformis  from  the 
Middendorf  beds  of  South  Carolina  and  the  Tuscaloosa  formation  of 
Alabama.  A  previously  described  form  which  while  much  smaller  is 
otherwise  quite  similar  to  the  widest  Maryland  specimen  is  Cinnamomum 
memhranaceuvi  (Lesquereux)  Hollick.' 

The  genus  is  also  represented  in  the  Lower  Eocene  flora  of  the  ilis- 
sissippi  embayment. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  Countv. 

Collection, — Maryland  Geological  Survey. 

*  Berry,  Prof.  Paper  U.  S.  GeoL  Survey,  No.  84,  p.  48,  pi.  vii,  figs.  5-lt).  1914. 

*  HoUick,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  1907,  p.  75,  pi.  xxix.  figs.  5,  6. 
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Order  SAPINDALES 

Family  ILICACEAE 

Genus  ILEX  Linne 
[Sp.  PL,  1753,  p.  125] 

Ilex  severnensis  Borry 

Plate  LXXVII,  Figs.  1,  2 

Ilex  severnensis  Berry,  1911,  BulL  Torrey  Hot.  Club,  voL  xxxviii,  p.  407,  pi. 
xix,  figs.  1,  la. 

Description. — Leaves  of  small  size,  oblong  in  general  outline,  with  a 
cuspidate  apex  and  a  narrowly  rounded  base.  Ixjngth  about  2  em.  Maxi- 
mum width  about  G.5  cm.  Texture  coriaceous.  Margins  entire  below; 
above,  with  a  few  irregularly  spaced  salient  serrate  teeth.  Midrib  rela- 
tively stout.  Secondary  venation  thin  and  more  or  less  obsolete,  consist- 
ing of  a  vein  which  forms  a  marginal  hem  all  around  and  numerous  trans- 
verse veins  between  it  and  the  midrib.  The  latter  are  for  the  most  part 
nearly  straight,  diverging  from  the  midrib  at  angles  of  about  90**,  giving 
the  leaf  a  scalariform  appearance,  as  shown  in  the  enlarged  figure  of  this 
form. 

Occurrence. — Magothy  Formation.  Little  Round  Bay,  Anne  Arundel 
County. 

Collection. — Maryland  Geological  Survey. 

Family  CELASTRACEAE 

Genus  ELAEODENDRON  Jacques,  f. 
[Nova  Acta  Helv.,  voL  1,  1787,  p.  36] 

El.^eodexdrox  marylandicum  Berry 

Plate  LXXVII,  Figs.  ;3-(> 

Elaodendron  marylandicum  Berry,  1910,  BulL  Torrey  Bot.  Club,  vol.  xxxvil, 
p.  24,  pi.  viii,  fig.  1. 

Description. — Ijcaf  orbicular  in  general  outline,  G.o  cm.  to  8.5  cm.  in 
length  by  4.7  cm.  to  6.2  cm.  in  greatest  width,  which  is  about  midway 
between  the  apex  and  the  ha^e.  Apex  evenly  rounded,  somewhat  emargi- 
nate  in  one  specimen.    Base  cuneate,  slightly  decurrent.    Margin  entire 
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below,  furnished  above  with  a  few  irregularly-spaced  and  very  small  spine- 
like teeth.  Petiole  extremely  stout^  3  em.  long  in  one  of  the  smaller 
specimens.  Midrib  also  stout,  thinning  rapidly  toward  the  tip.  Secon- 
daries five  or  six  pairs,  alternate,  camptodrome,  branching  from  the  mid- 
rib at  an  angle  of  about  50*^  to  55**  and  curving  slightly  upward  to  join 
lateral  branches  from  the  secondaries  next  above.  From  the  outer  side 
of  these  successive  arches  short  tertiaries  run  to  the  marginal  teeth  in 
those  parts  of  the  leaf  in  which  the  teeth  are  developed. 

This  very  handsome  and  well-marked  species  is  represented  by  a  num- 
ber of  specimens  from  Grove  Point.  It  finds  its  nearest  relative  in  certain 
of  the  larger  and  more  orbicular  variants  of  the  upper  Raritan  and 
Magothy  species  Celastrophyllum  newherryanum  Hollick;  in  fact,  it 
would  seem  reasonable  to  suppose  that  the  present  species  which  has  thus 
far  been  found  at  the  extreme  top  of  the  Magothy  formation  at  Grove 
Point  may  l>e  descended  from  Celastrophyllum  newherryanum,  which 
characterizes  particularly  the  upper  Baritan  at  South  Aml)oy,  Xew  Jersey. 
The  writer  was  long  undecided  whether  or  not  to  refer  the  new  species  to 
Celastrophyllum  or  Elceodendron,  and  it  may  also  seem  preferable  eventu- 
ally to  transfer  C,  newherryanum  to  the  latter  genus,  with  which  it  shows 
many  characters  in  common.  The  present  species  may  be  compared  with 
Elceodendron  dioicum  Grisebach  from  the  West  Indies. 

The  genus  Elceodendron  has  mainly  a  Tertiary  history,  although 
Hollick  has  described  a  Magothy  species  recently  from  Gay  Head, 
Marthas  Vineyard  {Elceodendron  sirictum). 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection, — U.  S.  National  Museum. 

Genus  CELASTRUS  Linne 
[Sp.  PI.,  1753,  p.  196] 

Celastrus  arctica  Heer 
Plate  LXXVII,  Fig.  7 

Celastrus  arctica  Heer,  1883,  Fl.  Foss.  Arct,  Bd.  vii,  p.  40.  pi.  Ixl,  figs.  5d. 

5e. 
Celastrus  arctica  Newberry.  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi.  p.  98, 

pi.  xlii,  figs.  8-18. 
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Celastrua  arctica  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xi,  p.  60,  pi.  iv, 

fig.  8. 
Celastrus  arctica  Hollick,  1904,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p.  408,  pi. 

Ixx,  figs.  12,  13. 
Celastrus  arctica  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  88,  pl. 

xxxiii,  figs.  9-11. 
Celastrus  arctica  Berry,  1911.  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p.  407. 
Celastrus  arctica  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  172, 

pl.  XXV,  figs.  1-5. 

Description, — "  C.  foliis  parvnlis,  lineari-lanceolatis,  apice  longe 
attenuatis,  basi  angustatis,  denticulatis^  nervis  secundariis  angulo  acute 
egredientibus." — Heer,  1883. 

Leaves  elongated  and  narrow,  linear-lanceolate  in  outline,  with  an 
equally  acuminate  apex  and  base  and  a  short  stout  petiole/  Length  rang- 
ing from  4  cm.  to  13  cm.,  width  ranging  from  0.5  cm.  to  1.5  cm.  Mid- 
rib stout.  Secondaries  numerous,  parallel,  nearly  straight,  branching 
from  the  midrib  at  acute  angles  which  range  from  12®  to  37®,  inosculating 
near  the  margin,  short  branches  from  this  marginal  hem  entering  the 
teeth.  Margin  regularly  and  somewhat  remotely  dentate  with  shallow 
rounded  sinuses  between  the  teeth,  the  cuneate  base  entire-margined. 

This  species,  which  is  exceedingly  abundant  in  the  upper  Baritan  beds 
at  South  Amboy,  but  which  has  not  been  found  elsewhere  in  the  New 
Jersey  Raritan,  was  described  originally  from  the  Patoot  beds  of  Green- 
land which  are  usually  correlated  with  the  Senonian  of  Europe.  It  is 
abundant  at  the  top  of  the  Magothy  formation  in  Maryland.  The  Green- 
land material  was  limited  and  the  specimens  were  small  in  size  compared 
with  the  usual  Raritan  forms.  There  is,  however,  no  question  of  their 
identity. 

Professor  Heer  {op.  ciL)  compared  this  species  with  Celastrus  ettings- 
haiiseni*  of  the  European  Tertiary  which  resembles  a  number  of  modern 
species  of  Celastrus  of  the  East  Indian  region. 

The  present  species  exhibits  considerable  resemblance  to  the  leaflets  of 
the  palmately  compound  Dewalquoas  of  the  Upper  Cretaceous  and  Lower 

*  A  single  specimen  from  Little  Round  Bay  has  a  petiole  2  cm.  in  length. 
»Heer,  Fl.  Tert.  Helv.,  Bd.  iii,  1859,  p.  68,  pl.  cxxi,  figs.  46,  46b  (non  Vele- 
novsky,  1882). 
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Eocene^  but  no  evidence  of  a  similar  habit  is  indicated  among  the  large 
number  of  specimens  collected  by  the  writer. 

This  species  is  recorded  by  HoUick  from  Block  Island  and  Long  Island, 
and  is  also  present  in  the  Kreischerville  beds  of  Staten  Island. 

Occurrence. — Magothy  Fobmation.  Little  Round  Bay,  Anne  Arundel 
County. 

Collection. — Maryland  Geological  Survey. 

Genus  CELASTROPHYLLUM  Goeppcrt 
[Terti&rfl.  Java,  1854,  p.  52] 

CELASTROPHYLLUM   CRENATUM   Hccr    (?) 

Celastrophyllum  crenatum  Heer,  1885,  Fl.  Foss.  Arct,  Bd.  vii,  p.  41,  pL  Ixii, 
fig.  2. 

Celastrophyllum  crenatum  Smith,  1894,  GeoL  Coastal  Plain  Ala.,  p.  348. 

Celastrophyllum  crenatum  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 
xxvi,  p.  99,  pi.  Ixviii,  flgs.  1-18. 

Celastrophyllum  crenatum  Berry,  1907,  Bull.  Torrey  Bot.  Club,  vol.  xxxiv, 
p.  197,  pi.  xiii,  fig.  5. 

Celastrophyllum  crenatum  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jer- 
sey, p.  178,  pi.  xxii,  fig.  9;  pi.  xxiii,  fig.  2. 

Celastrophyllum  crenatum  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No. 
84,  p.  50. 

Description. — Leaves  very  variable  in  size,  2  cm.  to  8  cm.  in  length  by 
1  cm.  to  5  cm.  in  width,  ovate  or  elliptical  in  outline,  broadly  roimded 
above,  narrowed  and  generally  inequilateral  below.  Margins  entire  below, 
coarsely  toothed  above,  with  somewhat  variable,  rounded,  crenate  or 
crenate-dentate  teeth.  Occasional  specimens  are  entire  throughout  and 
some  have  a  markedly  inequilateral  base.  Midrib  mediumly  stout.  Secon- 
daries numerous,  nine  or  ten  pairs,  subopposite,  branching  from  the  mid- 
rib at  angles  somewhat  in  excess  of  45°,  slightly  curved  upward  and 
parallel,  branching  near  the  margin  to  fonn  festoons  from  which  branches 
enter  the  marginal  teeth. 

This  species  was  described  originally  bv  Professor  Heer  from  the  Patoot 
beds  of  Greenland,  and  imfortunately  only  a  single  small  leaf  was  figured. 
The  Raritan  leaves,  which  are  abundant,  grade  into  much  larger  forms 
which  are  also  present  in  the  Black  Creek  formation  of  North  Carolina 
and  the  Tuscaloosa  formation  of  Alabama. 
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The  species  is  rare  in  South  Carolina,  fragmentary  specimens  being 
sparsely  represented  in  the  Middendorf  beds.  It  is  represented  by 
fragmentary  and  not  certainly  determined  specimens  in  the  Maryland 
Magothy.  The  genus  is  characteristic  of  the  late  Lower  and  early  Upper 
Cretaceous  of  eastern  North  America. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 

Celastropuyllum  undulatum  Newberry   (?) 

Celastrophyllum  undulatum  Smith,  1894,  Geol.  Coastal  Plain.  Ala.,  p.  348 
(nomen  nudum). 

Celastrophyllum  undulatum  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 
xxvi,  p.  xxxviii,  figs.  1-3. 

Celastrophyllum  undulatum  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii, 
p.  198. 

Celastrophyllum  undulatum  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jer- 
sey, p.  175. 

Description. — Leaves  of  large  size,  10  cm.  to  16  cm.  in  length  by  4  cm. 
to  8  cm.  in  width,  ovate-oblong  or  ovate  in  outline,  with  an  obtuse  or 
bluntly  pointed  apex  and  somewhat  narrowed  base.  Margin  strongly 
undulate  or  broadly  and  coarsely  crenate,  somewhat  variable  in  the  char- 
acter of  its  teeth.  Midrib  stout.  Secondaries  numerous,  a  dozen  or  more 
subopposite  pairs,  which  branch  from  the  midrib  at  a  wide  angle  and 
fork  near  the  margins  to  form  festoons  which  coincide  approximately  with 
the  marginal  teeth. 

This  very  large  species  resembles  the  larger  leaves  that  are  referred  to 
Celastrophyllum  crenatum  Heer,  but  is  much  larger  and  more  elongate  in 
outline.  Its  size  has  apparently  rendered  perfect  specimens  rare  and  the 
recovered  remains  are  usually  fragmentary.  Velenovsky  hints  at  its 
identity  with  the  leaves  named  by  him  Myrica  zenkeri  from  the  Bohemian 
Cretaceous,  although  this  resemblance  is  obviously  slight,  the  present 
species  more  nearly  resembling  the  Bohemian  leaves  which  this  author 
identifies  as  a  species  of  Ternstroemia,  as  well  as  various  lower  Eocene 
species  of  Ternstroemites  of  the  Mississippi  embayment  area. 
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It  was  described  originally  from  the  New  Jersey  Baritan  and  is  repre- 
sented  by  considerable  fragmentary  material  in  the  lower  Tuscaloosa  beds 
of  Alabama.  Large  leaves  of  this  species  occur  in  the  Black  Creek  beds 
of  North  Carolina.  Doubtfully  determined  material  is  present  in  Mary- 
land. 

Occurrence. — ^Maoothy  Formation.  Bound  Bay,  Anne  Arundel 
County. 

Collection. — ^Maryland  Geological  Survey. 

Order  RHAMNALES 

Family  RHAMNACEAE 

Genus  RHAMNITES  Forbes 
[Quart  Jour.  Geol.  See.  Lond.,  vol.  vii,  1851,  p.  103] 

Rhamnites  apiculatus  Lesquereux 

Plate  LXXVIII,  Fig.  3 

Rhamnites  apiculatus  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii, 

p.  171,  pi.  xxxvll,  figs.  8-13. 
Rhamnites  apiculatus  Berry,  1910,  Bull.  Torrey  Dot.  Club,  vol.  xxxvii,  p.  25. 

Description. — "  Leaves  small^  coriaceous,  short  petioled,  entire,  ovate, 
obovate  or  elliptical,  rounded  at  apex  to  an  apiculate  point;  primary 
nerve  narrow,  secondaries  thin,  camptodrome,  curving  to  and  along  the 
borders. 

"  Base  more  or  less  narrowly  attenuated  either  acutely  or  broadly  cunei- 
form, apex  rounded,  tipped  by  a  minute  point  or  mucro.  According  to 
the  width  of  the  cuneate  base  the  secondaries  are  at  a  more  or  less  acute 
angle  of  divergence,  the  lowest  pairs  branching  and  anastomosing  in 
areoles  along  the  borders,  the  upper  more  open,  shorter  and  parallel.  The 
size  of  the  leaves  varies  little,  being  from  3  cm.  to  4  cm.  in  length,  and 
from  17  mm.  to  25  mm.  in  width,  measured  either  above  or  below  the 
middle ;  some  of  the  leaves  are  obovate,  others  nearly  regularly  oval,  others 
still  more  enlarged  above  the  base  and  ovate." — Lesquereux,  1892. 

Occurrence. — Magothy  Formation.  Round  Bav,  Anne  Arundel 
County. 

Collection. — Maryland  Geological  Survey. 
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Family  VITACEAE 

Genus  CISSITES  Heer 
[PhyU.  Cr6t.  Nebr.,  1866,  p.  19] 

CissiTES  FORMOSUS  MAGOTHiENSis  Berry 

Plate  LXXVIII,  Fig.  4 

Ciasites  formosus  magothienais  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol. 
xxxvii,  p.  25. 

Description. — Leaves  trilobate,  consisting  of  an  elongated  terminal  lobe 
and  two  lateral  lobes  which  diverge  from  it  at  angles  of  about  46**.  The 
lobes  may  be  entire  or  sublobate,  with  rounded  tops,  and  separated  by  open 
rounded  sinuses  reaching  about  half-way  to  the  base  which  is  broadly 
cuneate.  Length  about  11  cm.  to  12  cm.  Maximum  width,  from  tip  to 
tip  of  the  lateral  lobes,  about  9  cm.  Margins  entire.  Midrib  stout, 
becoming  thin  distad.  Lateral  primaries  supra-basilar,  subopposite, 
thinner  than  the  midrib.  Secondaries  thin,  numerous,  camptodrome, 
except  for  a  craspedodrome  one  running  to  the  broadly  rounded  tip  of 
each  subordinate  lobe. 

Cissites  formosus  was  described  by  Heer  *  from  the  Atane  beds  of  West 
Greenland,  and  it  has  been  recorded  from  the  Dakota  sandstone  of  the 
West  and  the  Raritan  formation  of  New  Jersey.  The  present  variety 
differs  from  the  type  in  lacking  the  long  bifurcated  lateral  lobes,  in  the 
more  elongated  terminal  lobe  and  the  less  development  of  subordinate 
lobation.  It  is  confined  to  the  Magothy  formation  of  Maryland,  but  may 
be  compared  with  Cissites  deniato-lohaius  Lesquereux  of  the  Dakota 
group,  and  Cissites  vitifolia  Velenovsky  of  the  Cenomanian  of  Bohemia. 
All  of  these  forms  are  probably  descended  from  Cissites  parvifolius  Berry, 
which  is  so  common  in  the  Patapsco  formation  and  the  Albian  of  Portugal. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 

*  Heer,  Fl.  Foss.  Arct,  Bd.  vi,  Ab.  li.  p.  85,  pi.  xxi,  figs.  5-8,  1882. 
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CiSSITES   NBWBERKYI  n.   Sp. 

Ci88ite8  crispus  Newberry,  1896,  Mon.  U.  S.  GeoL  Survey,  voL  xxvl,  p.  108, 

pL  xlii,  figs.  20-23  (non  Velenovsky,  1885). 
Cissites  cri8pu8  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  zxxii,  p.  177. 
Ci88ite8  cri8pu8  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  186. 

Description, — Leaves  of  variable  but  small  size,  narrowly  elliptical  or 
obovate  to  nearly  orbicular  in  general  outline.  Length  ranging  from 
5.5  mm.  to  2  cm.  Maximum  width,  in  the  middle  part  of  the  leaf,  ranging 
from  4  mm.  to  1.75  cm.  Apex  broad  or  narrow,  bluntly  pointed.  Base 
narrowly  or  broadly  cuneate.  Margins  with  relatively  very  large,  some- 
what irregular  teeth,  which  are  either  serrate  or  dentate.  Texture  sub- 
coriaceous.  Petiole  relatively  long  and  stout,  about  one-half  the  length 
of  the  lamina.  Midrib  curved  or  flexuous,  thin.  Secondaries  thin,  two  or 
three  opposite  to  alternate  pairs,  diverging  from  the  the  midrib  at  acute 
angles,  indifferently  camptodrome  or  craspedodrome.    Tertiaries  obsolete. 

This  species,  while  it  resembles  Cissites  crispus  Velenovsky*  and  is 
probably  related  to  it,  is  entirely  distinct.  This  is  especially  true  of  the 
Magothy  leaves  contained  in  carbonate  of  iron  nodules  which  the  writer 
has  identified  as  this  species  from  New  Jersey  and  Delaware,  both  this 
and  the  Baritan  determinations  are  therefore  referred  to  a  new  species 
named  in  honor  of  the  late  Professor  Newberrv. 

It  differs  from  Cissites  crisptis  by  its  relatively  longer  and  narrower 
form ;  its  serrate  and  dentate  instead  of  crenate  teeth ;  its  more  ascending 
and  frequently  camptodrome  secondaries ;  its  obsolete  tertiaries ;  and  its 
cuneate  instead  of  markedly  cordate  base. 

Occurrence, — Magothy  Formation.    Deep  Cut,  Delaware. 

Collection, — Maryland  Geological  Survey. 

'  Velenovsky,  Fl.  Bohm.  Kreidef.  Theil  iv,  1885,  p.  12.  pi.  iv,  fig.  6. 
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Order  MALVALES 

Family  STERCULIACEAE 

Genus  STERCULIA  Unne 
[Sp.  PL,  1753,  p.  1007] 

Sterculia  minima  Berry 

Plate  LXXX,  Figs.  1-3 

Sterculia  mucronata  Berry,  1903,  BulL  N.  Y.  Bot.  Garden,  voL  iii,  p.  90,  pL 

xliii,  fig.  3. 
Sterculia  minima  Berry,  1906,  BulL  Torrey  Bot.  Club,  vol.  xxxiil,  p.  177. 
Sterculia  minima  Berry,  1906,  Ann.  Kept.  State  Geol  Survey  of  New  Jersey 
for  1905,  pp.  139,  140,  141,  152. 

Description, — ^Leaves  of  small  size,  digitately  bilobate,  trilobate, 
quadrilobate  (and  probably  quinquelobate,  although  the  latter  type  has 
not  been  discovered).  Length  ranging  from  3.75  cm.  to  6.5  cm.  Maxi- 
mum width  from  tip  to  tip  of  the  lateral  lobes  ranging  from  3  cm.  to 
7  cm.  Leaf  substance  subcoriaceous.  Margins  entire.  Lobes  narrow, 
acutely  pointed,  somewhat  conical,  diverging  from  one  another  at  angles 
of  about  35**,  separated  by  usually  deep  sinuses,  rounded  at  their  angles 
and  extending  to  or,  usually,  below  the  middle  of  the  leaf.  T^af  base 
broadly  cuneate  or  rounded.  Primaries  two  or  three,  of  aproximately 
equal  caliber,  diverging  from  one  another  at  angles  of  about  35°  some  dis- 
tance above  the  base  of  the  leaf.  Petiole  not  preserved,  probably  relatively 
long  or  it  would  not  furnish  sufficient  leverage  to  break  the  leaf  across  the 
base  of  the  primaries  as  is  the  case  in  nearly  every  specimen.  Secondaries 
mostly  immersed  in  the  leaf-substance,  a  few  that  are  visible  show  that 
they  diverge  from  the  primaries  at  wide  angles,  at  frequent,  more  or  less 
regular,  intervals  and  have  their  ends  connected  by  flat  wide  arches  close 
to  the  margins. 

The  present  species  is  the  smallest  of  the  American  Cretaceous  species 
of  Sterculia,  although  some  of  the  smaller  forms  approach  it  in  size  and 
appearance.  It  may  be  distinguished  from  the  latter  by  its  smaller  size, 
its  less  conical  lobes,  directed  upward  instead  of  laterally,  and  its  supra- 
basilar  primaries. 
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In  common  with  nimierous  existing  and  fossil  species  of  Sierculia  it  is 
an  exceedingly  variable  form  in  the  number  of  its  lobes,  but  is  other- 
wise well  characterized.  It  is  only  known  from  the  Magothy  forma- 
tion and  ranges  from  Baritan  Bay,  in  New  Jersey,  to  Maryland.  The 
modem  species  0/  Sterculia  number  upwards  of  one  hundred.  They  are 
divided  into  three  sections,  Digitatae,  Lobatse,  and  Integrifoliae.  The 
first  is  almost  entirely  oriental  (farther  India  to  New  South  Wales)  with 
only  one  endemic  American  species  (in  Mexico).  The  second  is  found 
in  Asia,  Africa,  Australia,  and  America.  It  contains  more  existing 
species  in  America  than  either  of  the  other  two  sections  and  all  of  the 
rather  numerous  Middle  Cretaceous  species  of  America,  including  the 
present  form,  appear  to  belong  in  this  section.  The  third  section  is  repre- 
sented in  the  modem  flora  of  Asia,  Africa,  and  America  (five  or  six 
species) . 

The  present  species  is  not  unlike  some  of  the  smaller  forms  of  Sterculia 
mucronata  Lesquereux  *  It  is  also  very  similar  to  and  probably  represents 
an  ancestral  form  of  SterciUia  Idbruscoides  Berry,  a  Middle  Eocene  (Clai- 
borne) species  of  the  Mississippi  embayment  region.  Several  recent 
tropical  American  species  of  the  section  Lobatse  resemble  it  more  or  less 
closely.  Perhaps  the  most  similar  modem  form  is  Sterculia  diversifolia 
Don,  especially  the  variety  occidentalis  Bentham  of  the  Australian  region 
as  pointed  out  by  the  writer  in  1903. 

Occurrence. — Magothy  Formation.  Grove  Point,  Cecil  Coimty, 
^Maryland ;  Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Sterculia  cliffwoodensis  Berry 
Plate  LXXX,  Fig.  4 

sterculia  cliffwoodensis  Berry,  1903,  BuU.  N.  Y.  Hot.  Garden,  vol.  ill,  p.  88, 

pL  xliii,  fig.  5. 
Sterculia  cliffwoodensis  Berry,  1906,  Bull.  Torrey  Hot.  Club,  vol.  xxxiii,  p. 

178.    • 

'  Lesquereaux,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii,  1892,  p.  182,  pi.  xxx, 
figs.  1-4. 
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Description. — Leaves  of  relatively  large  size,  palmately  trilobate,  with  a 
somewhat  decurrent  base,  divided  three-fourths  of  the  distance  to  the  base 
by  openly  cnneate,  ultimate  rounded  sinuses.  Lobes  diverging  at  angles 
of  from  45**  to  50**,  linear-lanceolate  or  slender-conical,  elongated,  acumi- 
nate,  the  middle  one  the  same  size  as  or  slightly  wider  than  the  later  lobes. 
Margins  entire.  Texture  subcoriaceous.  Length  about  17  cm.  Petiole 
stout,  its  length  unknown.  Midrib  straight,  stouter  than  the  lateral  pri- 
maries. Lateral  primaries  suprabasilar,  never  observed  to  be  opposite,  but 
diverging  from  the  midrib  at  angles  of  about  45**  from  2  mm.  to  4  mm. 
apart,  slightly  curved  at  first  and  then  straight  to  the  tip  of  the  lateral 
lobes.  Secondaries  thin,  often  obsolete,  diverging  from  the  primaries  at 
wide  angles,  often  approaching  90®,  straight  for  two-thirds  to  three- 
fourths  of  the  distance  to  the  margins  where  they  turn  abruptly  upward 
to  form  flat  arches  joining  the  secondaries  next  above.  Tertiaries  thin, 
usually  obsolete,  forming  relatively  large  three-sided,  four-sided,  or  five- 
sided,  mostly  isodiametric  meshes. 

This  handsome  species  is  unfortunately  represented  by  very  fragmentary 
material,  the  long  slender  lobes  being  usually  broken  away.  It  was 
described  from  Cliffwood  Bluff,  New  Jersey,  in  1903,  and  subsequently 
detected  near  the  eastern  border  of  Maryland.  It  is  rather  close  to  Ster- 
cuJia  luguhris  Lesquereux  *  from  the  Dakota  group,  a  species  that  has  been 
tentativelv  identified  bv  the  writer'  from  the  Woodbine  formation  of 
northeastern  Texas.  The  latter  has  more  ascending  lobes,  which  are  also 
somewhat  widened  medianly.  It  has  much  stouter  primaries,  the  laterals 
being  opposite  and  basal. 

Occurrence. — Maoothy  Formation.    Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survey. 

*  Lesquereux,  Cret.  and  Tert.  Fl.,  p.  81,  pi.  vl,  figs.  1-3,  1883. 

•  Berry,  Bull.  Torrey  Bot.  Club,  vol.  xxxix,  p.  399,  pi.  xxxi,  fig.  3,  1912. 
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Order  THYMELEALES 

Family  LAURACEAE 

Genus  CINNAMOMUM  Sprengel 
[Anleit,  Bd.  ii,  1818,  p.  340] 

CiNXAMOMUM  XEWBBBKYi  Berry 
Plate  LXXI,  Fig.  6 

Cinnamomun  aezannenae  Heer,  1882»  FI.  Fobs.  Arct.,  Bd.  yi,  Ab.  ii,  p.  11, 

pi.  xlx,  fig.  8;  pi.  xxxiil,  figs.  11,  12  (non  Watelet). 
Cinnamomum  aezannenae  Heer,  1883,  Ibidem,  Bd.  yii,  p.  30,  pL  1x1,  fig.  la 

(non  Watelet). 
Cinnamomum  aezannenae  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  yoL 

xvii,  p.  107,  pi.  xil,  fig.  7  (non  fig.  6,  which  is  a  leaf  of  Cinnamomum 

memhranaceum  (Lesquereux)  Hollick). 
Cinnamomum  aezannenae  Dawson,  1894,  Trans.  Roy.  Soc.  Canada,  1st  ser., 

vol.  xi,  sec.  iv,  p.  64,  pL  xiii,  fig.  58  (non  Watelet). 
Cinnamomum  aezannenae  Hollick,  1894,  Bull.  Torrey  Club,  vol.  xxi,  p.  53, 

pi.  clxxx,  figs.  5,  7  (non  Watelet). 
Cinnamomum  intermedium  Smith,  1894,  Geol.  Coastal  Plain  in  Ala.,  p.  348 

fnomen  nudum). 
Cinnamomum  intermedium  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol. 

xxvi,  p.  89,  pi.  xxix,  figs.  1-8,  10  (non  Ettingshausen). 
Cinnamomum  intermedium  Hollick,  1901,  Mon.  U.  S.  Geol.  Survey,  vol.  1, 

p.  74,  pi.  xxix,  fig.  7;  pL  xxx,  figs.  1,  2  (non  Ettingshausen). 
Cinnamomum  aezannenae  Penhallow,  1902,  Trans.  Roy.   Soc.  Canada,  2d 

ser.,  vol.  vlii,  sec.  iv,  p.  46  (non  Watelet). 
Cinnamomum  aezannenae  Hollick,  1903,  Ann.  Rept  N.  Y.  State  Mus.,  55th 

for  1901,  p.  r.  50. 
Cinnamomum  intermedium  Berry,  1906,  Rept  State  Geol.  of  New  Jersey 

for  1905,  p.  139,  pi.  xx,  figs.  2-6  (non  Ettingshausen). 
Cinnamomum  intermedium  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii, 

p.  179,  pi.  vii,  figs.  3,  4. 
Cinnamomum  intermedium  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii, 

p.  27,  (non  Ettingshausen). 
Cinnamomum  newberryi  Berry,  1911,  Ibidem,  vol.  xxxviii,  p.  423. 
Cinnamomum  newberryi  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 

p.  150,  pi.  xvi,  fig.  3. 
Cinnamomum  newberryi  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No. 

84.  pp.  54,  117,  pi.  ix,  figs.  12,  13;  pi.  xxi,  figs.  911. 

Description. — Leaves  ovate-lanceolate  in  outline,  7  cm.  to  12  cm.  in 
length  by  2.3  cm.  to  4  cm.  in  width.  Apex  usually  obtusely  pointed,  some- 
times acute.  Below  narrowed  to  an  acute  base.  Petiole  stout.  Venation 
stout.     Primaries  three,  the  laterals  diverging  from  the  midrib  at  acute 
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angles  usually  some  distance  above  the  base^  and  traversing  at  least  more 
than  half  the  distance  to  the  tip.  Secondaries  in  the  upper  half  of  the 
leaf^  three  or  four  pairs^  alternate^  camptodrome.  The  laterals  give  oS 
numerous  camptodrome  branches  on  the  outside. 

This  species  is  quite  common  in  the  Raritan  formation  of  New  Jersey  at 
nearly  all  of  the  fossiliferous  localities^  and  it  has  also  a  considerable  addi- 
tional range,  extending  eastward  on  Long  Island  and  southward  through 
Delaware  and  Maryland  to  Alabama.  A  very  similar  leaf  which  is  widely 
distributed  in  the  Cenomanian  of  Bohemia  is  identified  by  Velenovsky  *  as 

Numerous  occurrences  of  Cinnamomum  newherryi  have  been  confused 
with  the  European  Lower  Eocene  species  Cinnamofnum  sezannense 
Watelet,  although  the  two  are  perfectly  distinct. 

Occurrence. — Rabttan  Pobmation.  East  Washington  Heights,  Dis- 
trict of  Columbia.  Magothy  Fobmation.  Deep  Cut,  Delaware ;  Grove 
Point,  Cecil  County;  Round  Bay  and  Little  Round  Bay,  Anne  Arundel 
Coimty,  Maryland. 

Collections, — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Genus  LAURUS  Auct. 

Laubus  plutonla.  Heer 
Plate  LXXI,  Fig.  5 

Laurua  plutonia  Hear,  1882,  Fl.  Foss.  Arct.,  Bd.  vi,  Ab.  ii,  p.  75,  pi.  xix,  flgs. 

Id,  2-4:  pi.  XX,  figs.  3a,  4-5;  pi.  xxyiii,  flgs.  10,  11;  pi.  xliii,  figs.  4b. 
Laurus  plutonia  Heer.  1883,  Ibidem,  vol.  vii,  p.  30,  pi.  xlviil,  fig.  2;  pi.  Ixii, 

fig.  la. 
Laurus  plutonia  Velenovsky,  1884,  Fl.  Bohm.  Kreidef.  Theil  Hi,  p.  1,  pi.  Iv, 

figs.  2-4. 
Laurus  plutonia  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii,  p.  91, 

pi.  xiii,  pt.  1,  p.  14;  pL  A,  fig.  6;  pi.  B,  fig.  5. 
Laurus  plutonia  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvl,  p.  85, 

pi.  xvi,  figs.  10,  11. 
Laurus  plutonia  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xl,  p.  60,  pi.  Iv, 

figs.  6.  7. 
Laurus  plutonia  FriC  and  Bayer,  1901,  Archiv.  Naturw.  Landes.  B5hm.,  Bd. 

xi,  Nr.  ii,  p.  130,  tf.  94. 
Laurus  plutonia  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  lii,  p.  79,  pi.  1, 

figs.  9-11. 


*  Velenovsky,  Fl.  Bohm.  Kreidef.  Theil  i,  p.  30,  pi.  vii,  figs.  5-8,  10;  pi.  viii, 
flgs.  1-5,  1882. 
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Laurus  plutonia  Berry,  1906,  BulL  Torrey  Hot  Club.  vol.  xxxl.  p.  77.  pi.  ill. 

fig.  1. 
Laurus  plutonia  Berry,  1906,  Ibidem^  vol.  xxxiii,  p.  178. 
Lauru8  plutonia  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  80,  pL  zxvii, 

figs.  9,  11;  pi.  xxviii,  figs.  1,  2. 
Laurus  plutonia  Berry,  1910,  BuU.  Torrey  Bot  Club.  vol.  xxxvli.  p.  26. 
Laurua  plutonia  Berry.  1912.  Ibidem,  vol.  xxxix.  p.  401. 
Laurus  plutonia  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  86.  p.  52. 

pL  xi.  fig.  2;  pL  xiii,  fig.  6. 

Description. — Leaves  lanceolate  in  outline,  usually  tapering  almost 
equally  in  both  directions,  but  sometimes  less  acute  at  the  base.  Length 
7  cm.  to  11  cm.  Maximum  width  1.5  cm.  to  2.5  cm.  Midrib  mediumly 
stout.  Petiole  short  and  stout,  6  mm.  to  15  mm.  in  length.  Secondaries 
slender,  eight  or  more  alternate  pairs,  camptodrome. 

This  species  was  described  by  Heer  from  the  Atane  beds  of  Greenland, 
and  a  large  number  of  somewhat  variable  and  fragmentary  specimens  were 
figured. 

Subsequent  to  its  description  by  Professor  Heer,  this  species  was 
recorded  from  a  very  large  number  of  Cretaceous  plant  beds  so  that  its 
present  range,  both  geographical  and  geological,  is  rather  wide.  A  num- 
ber of  these  records  are  not  entirely  above  question,  and  this  appears  to  be 
especially  true  of  the  forms  from  the  Cenomanian  of  Bohemia  which 
Velenovsky  so  identifies  {op,  dt.). 

Laurus  plutonia  is  evidently  a  rare  plant  in  the  Earitan  formation,  but 
becomes  abundant  in  immediately  succeeding  floras,  being  common  in 
that  of  the  Dakota  group  of  the  West,  and  in  the  Magothy  formation  of  the 
East,  at  a  number  of  localities  in  New  Jersey  and  Maryland.  It  is  a  com- 
mon form  in  the  insular  Cretaceous  floras,  and  also  occurs  in  the  Tusca- 
loosa, Woodbine  and  Eutaw  formations  of  the  Gulf  Coastal  Plain.  Sup- 
posed fruits  are  figured  by  Heer  (lac  cit,,  pi.  xlii,  fig.  4b).  In  South 
Carolina  this  species  is  represented  by  typical  leaves  which  are  not 
at  all  unconmion  in  the  Middendorf  beds.  It  has  not  vet  been  detected  in 
the  North  Carolina  Cretaceous. 

Occurrence. — Magothy  Formation.  Grove  Point,  Cecil  County; 
Round  Bay,  Anne  Anmdel  County. 

Collection. — Marvland  Geological  Surv^ey. 


Maryland  Geological  Survey  863 

Laurus  hollickii  Berry 
Plate  LXXI,  Fig.  4 

Laurus  hollickii  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  Hi,  p.  79,  pL  lii, 

fig.  4. 
Laurus  hollickii, Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  77,  pi.  ill, 

fig.  2. 
Laurus  hollickii  Berry,  1906,  Ibidem,  vol.  xxxlii,  p.  178. 
Laurus  hollickii  Berry,  1906,  Ann.  Kept.,  State  Geol.  Survey  of  New  Jersey 

for  1905,  pp.  138-141. 
Laurus  hollickii  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvil,  p.  26. 

Description. — ^Leaves  of  variable  size,  lanceolate  in  general  outline,  the 
apex  and  base  about  equally  acuminate.  Length  ranging  from  4  cm.  to 
8  cm.  Maximum  width,  in  the  middle  part  of  the  leaf,  ranging  from 
8  mm.  to  14  mm.  Margins  entire,  evenly  rounded.  Texture  subcoria- 
ceous.  Midrib  stout,  straight  or  curved.  Secondaries  thin  but  prominent, 
distant,  usually  evenly  spaced,  about  five  pairs,  diverging  from  the  midrib 
at  acute  angles,  ascending,  evenly  curved,  dying  out  by  diminishing  camp- 
todrome  inosculations  along  the  borders.    Tertiaries  obsolete. 

This  characteristic  small  lauraceous  form  is  common  in  the  Magothy 
formation  to  which  it  is  confined.  It  ranged  from  Raritan  Bay  in  New 
Jersey  to  the  Severn  River  in  Maryland,  and  suggests  numerous  modem 
species  of  Nectandra  as  well  as  various  early  Eocene  species  of  this  genus. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County;  Round  Bay,  Little  Round  Bay,  Anne  Arundel 
Coimty,  Maryland. 

Collection. — ^laryland  Geological  Survey. 

Laurus  protr^folia  Lesquereux 
Plate  LXXV,  Fig.  1 

Laurus  protewfoUa  Lesquereux,  1876,  Bull.  U.  S.  Geol.  and  Geog.  Survey 
Terr.,  vol.  1,  1875,  p.  393. 

Laurus  prot€(efolia  Lesquereux,  1876,  Ann.  Rept.  U.  S.  Geol.  and  Geog.  Sur- 
vey Terr,  for  1874,  p.  342,  pi.  v,  figs.  1,  2. 

Laurus  protectfolia  Lesquereux,  1883,  Cret.  and  Tert.  Flora,  p.  52,  pi.  ill, 
figs.  9,  10:  pi.  xvi,  fig.  6. 

Laurus  protetrfoUa  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii,  p. 
92. 

Laurus  protewfoUa  Knowlton,  1901,  2l8t  Ann.  Rept.  U.  S.  Geol.  Survey,  pt. 
vii,  p.   318. 
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Laurus  prot&sfolia  Berry,  1903,  Bull.  N.  Y.  Bot  Garden,  vol.  lii,  p.  78,  pi. 
xlvii,  fig.  9;  pi.  xlix,  fig.  6. 

Laurus  protecBfolia  Berry,  1904,  BulL  Torrey  Bot.  Club,  vol.  xxxi,  p.  78,  pi. 
i,  flg.  10. 

Laurus  protewfolia  Berry,  1905,  Ihidemt  yol.  xxxii,  p.  46,  pi.  ii,  fig.  3. 

Laurus  protemfolia  Berry,  1906,  Ann.  Kept.  State  Geol.  Survey  of  New  Jer- 
sey for  1905,  p.  138. 

Laurus  protetrfolia  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  p.  26. 

Description, — '*  Leaves  subcoriaceous,  broadly  lanceolate,  gradually  nar- 
rowed from  below  the  middle  into  a  long  acumen,  more  rapidly  narrowed 
to  the  base;  middle  nerve  narrowly  grooved  and  comparatively  narrow; 
lateral  veins  oblique,  slender,  curving  to  and  along  the  borders,  parallel, 
except  the  lower  pair,  which  is  more  oblique  and  ascends  higher.*' — 
Lesquereux,  1876. 

This  species  was  described  originally  from  the  Dakota  group  and  has  a 
considerable  range  in  the  American  Upper  Cretaceous,  being  recorded 
from  the  Woodbine  formation  of  Texas  and  not  at  all  rare  in  the  Magothy 
formation  from  New  Jersey  to  Maryland.  It  greatly  resembles  certain 
undescribed  Wilcox  Eocene  species  of  Nectandra  and  Oreodaphne,  as  well 
as  various  existing  tropical  American  species  in  these  two  genera. 

Occurrence, — Magothy  Formation'.  Grove  Point,  Cecil  County; 
Round  Bay,  Anne  Arundel  County. 

Collection. — Maryland  Geological  Survey. 

Genus  LAUROPHYLLUM  Goeppert 
[Tertl&rfl.  Java,  1854,  p.  45] 

Laurophyllum  elegans  Hollick 
Plate  LXXI,  Figs.  1-3 

Laurus  plutonia  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xi,  p.  99,  pi.  ill, 

figs.  3,  4  (non  Heer). 
Laurus  plutonia  Hollick,  1893,  Ibidem,  vol.  xi,  p.  236,  pi.  vi,  fig.  1   (non 

Heer). 
Proteoides  daphnogenoides  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xi,  p. 

420,  pi.  xxxvi,  fig.  2  (non  Heer). 
Laurophyllum  elegans  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  81, 

pi.  xxvii,  figs.  1-5. 
Laurophyllum  elegans  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  pp. 

26,  198. 
Laurophyllum  elegans  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

p.  53,  pi.  xii,  fig.  6. 
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Description. — Leaves  elongate-lanceolate,  somewhat  flexuous,  about 
12  cm.  to  13  cm.  in  length  by  about  2  cm.  in  greatest  width,  which  is  about 
midway  between  the  apex  and  the  base;  from  this  point  they  narrow 
gradually  apically  into  an  attenuated  acuminate,  usually  curved,  tip ;  and 
basally  into  a  long,  narrowly  cuneate  base.  Midrib  and  petiole  stout. 
Secondaries  numerous,  usually  less  close  and  somewhat  coarser  than  in 
Laurophyllum  nervillosum,  branching  from  the  midrib  at  an  acute  angle 
below,  which  becomes  more  open  above  the  base  of  the  leaf ;  they  are  usually 
more  curved  than  in  L.  nervillosum  and  more  distinctly  camptodrome. 
Tertiaries  transverse  throughout. 

These  leaves  were  recorded  originally  by  HoUick  as  Laurus  plutonia 
Heer  and  were  later  compared  with  Laurus  angusta  Heer,  which  latter 
species  they  resemble  more  than  they  do  the  former.  In  outline  they  are 
not  unlike  Laurophyllum  angusiifolium  Newberry  from  the  Baritan  for- 
mation of  Woodbridge,  New  Jersey,  but  differ  decidedly  in  venation.  They 
are  also  similar  to,  but  quite  distinct  from,  Laurophyllum  nervillosum 
HoUick  of  the  Magothy  and  Laurophyllum  reticulatum  Lesquereux  of  the 
Dakota  group. 

The  types  were  from  transported  materials  associated  with  the  terminal 
moraine,  from  which  numerous  specimens  have  been  collected.  Those 
from  Tottenville,  Staten  Island,  are  undoubtedly  of  Baritan  age,  while 
those  from  Glen  Cove  were  probably  from  the  Magothy  formation.  Tlie 
species  is  certainly  known  from  the  upper  Raritan  at  South  Amboy,  New 
Jersey,  and  is  common  in  the  Magothy  formation  of  Maryland.  It  is 
sparsely  represented  in  the  Black  Creek  beds  of  North  Carolina  and  is  not 
uncommon  near  Middendorf,  South  Carolina. 

Occurrence, — Magothy  Formation.  Grove  Point,  Cecil  County; 
Round  Bay,  Anne  Arundel  County. 

Collection, — U.  S.  National  Museum. 

Laurophyllum  angustifolium  Newberry 

Laurophyllum  anguatifolium  Newberry,  1896,  Mon,  U.  S.  Geol.  Survey,  voL 

xxvi,  p.  86,  pL  xvli,  figs.  10,  11. 
Laurophyllum  angustifolium  Berry,  1903,  BuU.  N.  Y.  Hot.  Garden,  vol.  ill, 

p.  80,  pi.  xlvii,  figs.  1,  5,  8;  pi.  xlix,  figs.  1-5. 
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Laurophyllum  angustifoHum  Berry,    1906»    Bull.    Torrey    Bot.    Club,   yoL 
zzxiii,  p.  178. 

Description. — Leaves  elongate-lanceolate,  very  symmetrical  in  outline, 
10  cm.  to  15  cm.  in  length  by  1.5  cm.  to  2  cm.  in  width,  widest  above  the 
middle,  tapering  with  almost  straight  sides  to  the  elongate-acute  base. 
Apex  narrowed,  subacute.  Petiole  short  and  stout.  Midrib  also  stout. 
Secondaries  fine,  often  obsolete,  twelve  to  fifteen  pairs,  branching  from 
the  midrib  at  an  angle  of  about  45^  and  curving  upward,  camptodrome. 
Texture  subcoriaceous. 

This  species  was  originally  described  from  the  middle  Raritan  of 
New  Jersey,  where  it  is  conmion.  It  has  also  been  found  in  the  overlying 
Magothy  formation  in  both  New  Jersey  and  Maryland  and  in  the  Tusca- 
loosa formation  of  Alabama.  In  the  absence  of  complete  and  well-marked 
specimens  it  is  often  difiScult  to  differentiate  it  from  contemporaneous 
species  of  other  genera  with  similar  lanceolate  leaves. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 

Genus  SASSAFRAS  Nees 
[Hand.  Bot,  vol.  ii,  1831,  p.  418] 

Sassafras  acutilobum  Lesquereux 

Plates  LXXII ;  LXXIII ;  LXXIV,  Pigs.  1,  2;  LXXV,  Fig.  2 

Sassafras  acutilobum  Lesquereux,  1874,  Cret.  Fl.,  p.  79,  pi.  xiv,  figs.  1,  2. 
Sassafras  acutilohum  Lesquereux,  1883,  Cret.  and  Tert  Fl.,  p.  56,  pL  y,  figs. 

1,  5. 
Sassafras  acutilobum  Velenovsky,  1884,  Fl.  Bohm  Kreidef.,  Thiel  ill,  p.  2, 

pi.  11,  fig.  1. 
Sassafras  acutilobum  Lesquereux,  1892,  Fl.  Dakota  Group,  p.  100. 
Sassafras  acutilobun  HoUlck,  1893,  Trans.  N.  Y.  Acad.  Scl.,  vol.  xll,  p.  236, 

pi.  vll,  fig.  1. 
Sassafras  acutilobum  Newberry,  1896,  Fl.  Amboy  Clays,  p.  87,  pi.  xxv.  figs. 

MO;  pi.  xxvl,  figs.  2-6. 
Sassafras  acutilobum  FrlC    and    Bayer,    1901,    Archiv.    Naturw.    Landes, 

Bohm.  Bd.  xl,  Nr.  11,  p.  129,  tf.  93. 
Sassafras  acutilobum  Kurtz,  1902,  Revlsta  Mus.  La  Plata,  vol.  x,  p.  53. 
Sassafras  acutilobum  Berry,  1902,  Bot.  Gazette,  vol.  xxxlv,  p.  438. 
Sassafras  acutilobum  Berry,  1903.  Bull.  N.  Y.  Bot.  Garden,  vol.  Ill,  pL  81, 

pi.  xlv,  figs.  1,  2. 
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SoMMafroM  acmWobmm  Benr.  1904.  Ball.  Torrey  Bot.  Club.  voL  xxxi.  pi.  L 

lis.  6. 
SoMtafroM  acMtUobmm  Berry.  1906,  Ann.  Kept.  State  GeoL  Survey  of  New 

Jersey  for  1905,  p.  139.  pi.  xxii.  figs.  4.  5. 
Bouafnu  acutUohum  Rollick,  1907,  Mon.  U.  S.  Ged.  Survey,  vol.  1.  p.  77.  pi. 

XXX.  figs.  8.  9. 
SoMMofrat  acutUobMm  Berry.  1910.  BuU.  Torrey  Bot  Club,  toI.  xxxvil.  p.  2S. 
8a$9afraM  acutUobnm  Berry.  1911.  Bull.  3.  GeoL  Survey  of  New  Jersey,  p. 

140.  pL  XTlii.  tig.  2. 

Description, — Trilobate  leaves,  variable  in  size  and  outline.  TiOngtli 
2.5  cm.  (in  young  leaves  which  are  preserved  at  Woodbridge,  Now  Jersey) 
ap  to  14  cm.,  averaging  10  cm.  to  12  cm.  Width  from  the  tips  of  the 
lateral  lobes  likewise  ranging  from  1  cm.  to  15  om.,  averaging  about 
10  cm.  Lobes  mostly  conical  and  acute,  the  middle  l^eing  usually  slightly 
the  broadest  and  longest.  Lateral  lobes  directed  more  or  loss  laterally. 
Baae  decurrent.  The  sinuses  between  the  1oIh>s  are  usually  o|>en  antl 
rounded,  the  margins  forming  an  angle  of  approximately  90®.  There  is 
considerable  variation,  however,  in  this  resj>ect.  some  of  the  leaves  having 
comparatively  narrow  sinuses  with  the  lobes  directed  upward,  as  in 
Sdssafras  progenitor  Hollick,  while  others  at  the  oppi^site  oxtronio  of  the 
series  have  extremelv  shallow  sinuses,  so  shallow  that  the  loaf  has  tlio 

ft 

appearance  of  a  triangularly  pointed,  entire  leaf.  Tho  latonil  primarit^s 
may  branch  from  the  midrib  at  or  near  the  base,  as  they  do  in  a  majority 
of  the  Raritan  forms,  or  their  point  of  divorgenco  may  bo  a  ooiisi(h»rablo 
distance  above  the  base,  as  in  modern  Sassafras  leaves.  Their  angle  of 
divergence  from  the  midrib  varies  from  alH)ut  30°  to  10°.  Tlio  secon- 
daries are  usually  numerous,  regular,  camptodrome,  and  connected  l)y 
transverse  tertiaries,  although  in  the  Karitan  loaves  this  uniformity  is 
often  lacking.  Petiole  stout  and  long.  Tho  margin  vein  along  the 
sinus,  a  marked  feature  in  niodorn  loav(»s  of  this  gonus,  is  generally  want- 
ing in  this  species,  although  present  in  ot-casional  spocimons. 

This  species  is  appar<*ntly  widely  distrilmUxl  and  almost  as  variable  as 
the  modern  Sassafras.  Doserihed  originally  from  the  Dakota  group  as  a 
variety  of  Sassafras  muihjei,  it  occurs  also  on  Marthas  Vineyard  and  liong 
Island  and  in  the  Karitan  and  Magothy  formations  of  New  .Jersey  and 
Delaware.    It  has  l)ecn  recorded  from  Cerro  Ciuido,  Argentina,  and  Vcle- 
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novsky  identifies  somewhat  doubtful  remains  from  the  Cenomanian  of 
Bohemia  as  this  species.  Probable  Sassafras  fruit  has  been  found  in  the 
same  strata  with  S.  acutilohum^  tending  to  show  that  it  is  a  true  Sassafras, 
notwithstanding  its  dissimilarities;  however,  this  is  not  certain,  as  the 
leaves  and  fruits  were  not  found  associated. 

There  is  considerable  doubt  as  to  whether  or  not  these  Coastal  Plain 
leaves  are  generically  related  to  Sassafras.  Whether  the  Dakota  group 
forms  are  those  of  Sassafras  it  is  not  easy  to  decide.  No  modem  Sassafras 
leaves  have  the  primaries  and  the  lateral  lobes  so  nearly  horizontal ;  the 
secondaries  are  not  so  uniformly  regular,  nor  do  they  curve  upward  to 
join  the  next  above  at  a  point.  In  the  modem  leaf  an  outwardly  and 
downwardly  directed  branch  from  the  latter  is  emphasized.  There  is 
never  such  an  open  sinus,  amounting  as  it  does  to  nearly  90^,  and  the  lobes 
in  the  modem  leaf  have  their  margins  inflated  and  not  straight.  In  these 
ancient  leaves  the  sinus  seldom  has  a  marginal  vein,  the  secondary  in  this 
region  usually  forking  and  striding  it,  or  curving  to  join  its  neighbor. 
The  secondary  system  seems  to  be  uniform  throughout  the  leaf,  while  in 
the  modem  leaf  there  is  always  evidence  of  changed  conditions  in  that 
region  around  the  sinus;  the  secondaries  or  their  representatives  from 
both  the  primaries  and  the  midrib  are  changed  in  size  and  direction,  and 
usually  belong  to  the  tertiary  system.  None  of  the  Dakota  leaves  of  this 
species  show  the  characteristic  basal  venation  of  the  modem  leaf.  While 
we  should  not,  necessarily,  expect  Cretaceous  species  to  conform  to  the 
modem  type,  still  the  character  of  the  secondary  system  in  the  former  is 
so  different  from  what  would  obtain  in  a  leaf  descended  from  a  simple 
ancestor,  such  as  Sassafras  is  thought  to  have  done,  that  we  are  inclined 
to  associate  these  leaves  with  those  trilobed  forms  which  have  been  referred 
to  Aralia  or  Sterctilia,  laying  aside,  for  the  present,  any  consideration  as 
to  whether  or  not  they  are  true  species  of  Aralia  and  Sierculia. 

However,  in  view  of  the  present  uncertainty,  and  because  of  the  havoc 
to  the  stratigraphic  value  of  these  leaves  which  would  be  wrought  by  any 
change  of  name,  they  are  retained  in  the  genus  Sassafras  pending  more 
positive  evidence  of  their  aflBnity. 

^  Lesquereux,  Men.  U.  S.  Geol.  Survey,  vol.  xvii,  p.  230.  1892. 
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Occurrence. — Raritan  Formation.  Brightseat,  Prince  George's 
County,  Maryland;  East  Washington  Heights,  District  of  Columbia. 
Magothy  Formation.    Grove  Point,  Cecil  County,  Maryland. 

Collection, — Maryland  Geological  Survey. 


Order  MYRTALES 

Genus  EUCALYPTUS  AucU 

Eucalyptus  ?  attenuata  Newberry 

Eucalyptus  f  attenuata  Smith,  1894,  GeoL  Coastal  Plain  Ala.,  p.  348  (nomen 

nudum). 
Eucalyptus  t  attenuata  Ward,  1895,  15th  Ann.  Rept.  U.  S.  Geol.  Survey,  p. 

371  (nomen  nudum). 
Eucalyptus  f  attenuata  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvl, 

p.  ill,  pi.  xvi,  flgs.  2,  3  (non  fig.  5). 
Eucalyptus  f  attenuata  Berry,  1906,  Ann.  Rept.  State  Geol.  Survey  of  New 

Jersey  for  1905,  p.  138. 
Eucalyptus  f  attenuata  Berry,  1906,  Bull.  Torrey  Bot  Club,  vol.  xxxiii,  p. 

180. 
Eucalyptus  t  attenuata  Berry,  1907,  Ibidem,  p.  203. 
Eucalyptus  f  attenuata  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 

p.  195,  pi.  xxviii,  fig.  6. 

Description, — Leaves  lanceolate  in  outline,  9  cm.  to  12  cm.  in  length  by 
1.6  cm.  to  2  cm.  in  greatest  width,  which  is  in  the  basal  half  of  the  leaf. 
Margin  entire,  somewhat  undulate  in  some  specimens.  Apex  narrow  and 
produced,  acutely  pointed.  Base  cuneate.  Petiole  stout,  1  cm.  to  2  cm. 
in  length.  Midrib  stout,  especially  in  its  lower  part.  Secondaries  numer- 
ous, branching  from  the  midrib  at  an  acute  angle,  reticulate-camptodrome. 

This  species  has  little  in  common  with  the  leaves  usually  referred  to 
this  genus,  except  its  outline,  which  is  also  that  of  a  great  many  unallied 
genera.  It  is  somewhat  suggestive  of  some  of  the  leaves  referred  to  Lauro- 
phyllujn,  in  fact  many  possible  relationships  could  be  suggested,  all  of 
which  possess  equal  olemonts  of  iiii certainty. 

This  species  is  common  in  the  upper  Raritan  and  has  a  recorded  range 
of  considerable  extent  in  somewhat  later  formations.    It  is  recorded  from 
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the  Magothy  formation  of  New  Jersey  and  Maryland,  the  Black  Creek 
formation  of  North  Carolina,  and  the  Tuscaloosa  fonnation  of  Alabama. 

Occurrence. — Magothy  Formation.  Grove  Point,  Cecil  County; 
Round  Bay,  Anne  Arundel  County. 

Collection. — U.  S.  National  Museum. 

Eucalyptus  latifolia  Hollick 

Plate  LXXXI,  Figs.  6,  7 

Eucalyptus  latifolia  Hollick,  1907,  Mon.  U.  S.  Geol.  Surrey,  vol.  1,  p.  97,  pi. 

XXXV,  figs.  1-5. 
Eucalyptus  latifolia  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  p.  26. 

Description. — ^Leaves  elongate-ovate  in  outline,  tapering  to  a  somewhat 
abruptly  attenuated  and  more  or  less  curved  or  flexuous  tip.  Base  cuneate. 
Length  about  15  cm.  Maximum  width,  about  half-way  between  the  apex 
and  the  base,  about  5  cm.  Midrib  stout,  flexuous.  Secondaries  thin, 
numerous,  diverging  from  the  midrib  at  angles  of  from  45**  to  50**,  nearly 
straight  or  flexuous,  their  tops  joined  by  a  marginal  vein.  Margins  entire. 
Texture  subcoriaceous. 

These  large  leaves  occur  in  the  Magothy  formation  of  Marthas  Vine- 
yard, Long  Island,  and  Maryland.  They  are  not  uncommon  at  one 
locality  in  the  lower  Tuscaloosa  of  Alabama.  Their  relation  to  Eucalyptus 
is  extremely  doubtful,  but  a  change  of  generic  reference  is  not  considered 
advisable  at  the  present  time. 

Occurrence. — Magothy  Formation.  Bound  Bay,  Anne  Arundel 
County. 

Collection. — Maryland  Geological  Survey. 

Eucalyptus  geinitzi  (Heer)  Heer 

Plate  LXXXI,  Figs.  1-5 

Myrtophyllum  geinitzi  Heer,  1872,  Fl.  v.  Moletein,  p.  22;  pL  xi,  figs.  3,  4. 
Myrtophyllum  geinitzi  Heer,  1874,  Fl.  Fobs.  Arct.,  Bd.  ill,  Ab.  11,  p.  116,  pi. 

xxxii,  figs.  14-17. 
Myrtophyllum  geinitzi  Frl£,  1878,  Archlv.  Naturw.  Landes,  B5hm.,  Bd.  iv, 

Nr.  1,  pp.  18,  94. 
Eucalyptus  geinitzi  Heer,  1885,  Fl.  Fobs.  Arct.,  Bd.  vl,  Ab.  11,  p.  93,  pi.  It, 

figs.  1,  13;  pi.  xlx,  fig.  Ic. 
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Eucalyptus  geinitzi  Engelhardt,  1891,  Isis.  Ab.  yil,  p.  102. 

Eucalyptus  geinitzi  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  zvii,  p. 

138,  pi.  zxzvii,  fig.  20. 
Myrtophyllum  warderi  Lesquereuz,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvil, 

p.  136,  pi.  liii,  fig.  10. 
Eucalyptus  f  angustifolia  Newberry,  1896,  Mon.  U.   S.  Geol.  Survey,  vol. 

xzvi  (non  Desv.  1822),  p.  Ill,  pi.  xxxii,  figs.  1,  6,  7. 
Eucalyptus  geinitzi  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p. 

110,  pi.  xxxii,  figs.  2,  12  (non  figs.  15,  16). 
Eucalyptus  geinitzi  Krasser,  1896,  Beltr.  z.  Kennt.  Kreidef.  Kunstadt  in 

Mahren,  p.  22. 
Eucalyptus  geinitzi  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xi,  p.  60,  pi.  iv. 

figs.  1-3. 
Eucalyptus  geinitzi  Fri6  and  Bayer,  1901,  Archiv.  Naturw.  Landes,  Bdbm., 

Bd.  xl,  Nr.  ii,  p.  142,  tf.  110. 
Eucalyptus  geinitzi  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p.  87,  pi. 

liii,  fig.  3. 
Eucalyptus  t  angustifolia  Hollick,  1904,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p. 

408,  pi.  Ixx,  figs.  8,  9. 
Eucalyptus  geinitzi  Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  78, 

pi.  iv,  fig.  5. 
Eucalyptus  geinitzi  Berry,  1906,  Il)idem,  vol.  xxxiii,  p.  180. 
Eucalyptus  geinitzi  Berry,  1907,  Ibidem,  vol.  xxxiv,  p.  201,  pi.  xv,  fig.  4. 
Eucalyptus  f  angustifolia  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p. 

95,  pi.  XXXV,  figs.  9,  14,  15. 
Eucalyptus  geinitzi  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  i,  p.  96,  pi. 

XXXV,  figs.  1-8.  10-12. 
Eucalyptus  geinitzi  Berry,  1907,  Johns  Hopkins  Univ.  Circ,  n.  s.,  No.  7,  p. 

81. 
Myrtophyllum  warderi  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  97, 

pi.  XXXV,  fig.  13. 
Eucalyptus  geinitzi  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  p.  26. 
Eucalyptus  geinitzi  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  189, 

pi.  xxviil,  fig.  7. 
Eucalyptus  geinitzi  Berry,  1912,  Bull.  Torrey  Bot.  Club,  vol.  xxxix,  p.  402. 
Eucalyptus  geinitzi  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p. 

56,  pi.  xiii,  figs.  8-12;  pi.  xiv,  fig.  1. 

Description. — Loaves  lanceolate  in  outline,  broadest  near  the  middle 
and  tapering  almost  equally  in  both  directions  to  the  acute  apex  and  base. 
There  is  considerable  variation  in  size,  averaging  about  15  cm.  in  length 
by  2.2  cm.  in  greatest  width.  The  petiole  is  very  stout,  as  is  the  prominent 
midrib,  which  leaves  a  sharp  groove  in  impressions  showing  the  lower 
surface.  Secondaries  numerous,  thin,  branching  from  the  midrib  at  acute 
angles,  about  46°,  and  running  with  but  a  slight  curvature  to  the  marginal 
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vein,  which  is  either  almost  straight  when  the  secondaries  are  close  set,  or 
more  or  less  bowed  when  the  secondaries  are  some  little  distance  apart,  as 
is  often  the  case. 

This  species  is  especially  wide-ranging.  It  was  described  originally 
from  the  Cenomanian  of  Moravia  and  has  since  been  recorded  from  the 
Cenomanian  of  Saxony  and  the  Cenomanian  and  Turonian  of  Bohemia, 
from  the  Atane  beds  of  Greenland,  the  Dakota  sandstone  of  the  West,  and 
from  Marthas  Vineyard  to  Texas  along  the  Atlantic  coast.  It  ranges 
upward  into  the  Black  Creek  formation  of  North  Carolina  and  is  not  rare 
in  the  Middendorf  beds  of  South  Carolina.  In  the  Tuscaloosa  formation 
of  Alabama  the  species  has  not  been  commonly  met  with,  but  this  may 
simply  be  due  to  accidents  of  preservation. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County;  Roimd  Bay  and  Little  Round  Bay,  Anne  Arimdel 
County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Eucalyptus  wardiana  Berry 

Eucalyptus  t  dubia  Berry,  1903,  BuH.  N.  Y.  Hot.  Garden,  vol.  ill,  p.  87,  pi. 

lii,  fig.  1  (non  Ettingshausen,  1887). 
Eucalyptus  wardiana  Berry,  1905,  Bull.  Torrey  Bot.  Club,  vol.  xxxii,  p.  47. 
Eucalyptus  wardiana  Berry,  1906,  Ibidem,  vol.  xxxiii,  p.  180. 
Eucalyptus  wardiana  Berry,  1906,  Kept.  State  Geol.  of  New  Jersey  for  1905, 

pp.  138,  139,  141. 
Eucalyptus  wardiana  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p. 

57,  pi.  xiv,  figs.  3,  4. 

Description. — Leaves  linear-lanceolate  in  outline  with  a  pointed  base 
and  a  gradually  narrowed,  acuminate  tip.  Length  about  8  cm.  to  10  cm. 
Maximum  width  about  1.3  cm.  Margins  entire.  Texture  subcoriaceous. 
Midrib  of  medium  size.  Secondaries  very  numerous,  equally  spaced,  at 
intervals  of  about  1  mm. ;  they  diverge  from  the  midrib  at  angles  of  about 
60**  and  pursue  relatively  straight  courses  to  the  immediate  vicinity  of  the 
margins  where  their  ends  are  united  by  a  straight  aerodrome  marginal 
vein  running  close  to  and  parallel  with  the  margins.  Tertiaries  forming 
a  double  series  of  nearly  isodiametric  four-sided  or  five-sided  meshes  in 
each  interval  between  adjacent  secondaries. 


Maryland  Geological  Survey  873 

This  species  greatly  resembles  some  of  the  smaller  forms  that  have  been 
referred  to  Eiuxilyptus  geinitzi,  especially  those  with  closely  spaced  secon- 
daries. It  is,  however,  quite  diflferent  from  the  type  of  that  species,  and 
may  be  distinguished  by  its  thinner  midrib,  more  numerous  secondaries, 
straighter  marginal  veins  and  more  prominent  tertiaries.  It  also  greatly 
resembles  Eucalyptus  angusta  Velenovsky '  of  the  Cenomanian  of  Bohemia, 
which  species  has  been  recorded  by  the  writer  from  the  upper  Baritan  of 
New  Jersey  and  the  later  Upper  Cretaceous  in  North  Carolina  and 
Georgia.  It  is  possible  that  the  two  species  may  be  confused  since  much 
of  the  material  is  fragmentary.  Eucalyptus  wardiana  is,  however,  more 
elongated,  straighter,  with  more  prominent  tertiary  areolation,  and  with 
the  secondaries  diverging  at  a  wider  angle.  It  characterizes  the  Magothy 
formation  from  Raritan  Bay  in  New  Jersey  to  the  Severn  Biver  in  Mary- 
land, and  also  occurs  in  the  Middendorf  beds  of  South  Carolina. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County;  Round  Bay,  Anne  Arimdel  County,  Maryland. 

Collection. — Maryland  Geological  Survey. 

Order  UMBELLALES 

Family  ARALIACEAE 

Genus  HEDERA  Linne 
[Sp.  PL.  1753,  p.  202] 

Hedera  cretacea  Lesquereux 

Hedera  cretacea  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvil,  p.  127, 

pi.  xviii,  fig.  1. 
Hedera  cretacea  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiil,  p.  180. 

Description. — "Leaves  subcoriaceous,  broadly  rhomboidal  in  outline, 
obtusely  trilobate,  subcordiform  at  base;  borders  undulate  between  the 
lobes,  entire  downward,  nervation  palmately  five  divided  from  the  base; 
lower  primary  nerves  simple,  short  and  thin,  the  upper  thick,  passing  up 
to  the  point  of  the  lobes,  branching  on  the  lower  side  and  forking;  secon- 
daries four  pairs,  opposite,  short,  equidistant,  and  parallel  with  the  upper 
primaries. 

*  Velenovsky,  Fl.  Bohm.  Kreldef.,  Theil  iv,  p.  3,  pi.  ill,  figs.  2-12,  1885. 
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'^  The  only  leaf  seen  of  this  species  is  7  cm.  long,  8.5  cm.  broad  between 
the  points  of  the  lobes,  which  are  short  and  obtuse.  The  lower  secondaries 
are  thick,  forking  at  the  apex  and  becoming  effaced  before  reaching  the 
borders,  being,  however,  apparently  camptodrome  like  the  branches  of 
the  primaries." — Lesquereux,  1892. 

The  present  material  is  fragmentary  and  not  certainly  determined  as 
this  species,  although  it  is  apparently  distinct  from  the  allied  Hedera 
cecilensis  Berry. 

Occurrence. — Magothy  Fobmation.    Deep  Cut,  Delaware. 

Collection, — Maryland  Geological  Survey. 

Hedera  cbcilensis  Berry 

Plate  LXXVIII,  Figs.  1,  2 

Hedera  cecUentU  Berry,  1910»  Bull.  Torrey  Bet  Club,  vol.  zxxvli,  p.  28,  pi. 
viU,  fig.  2. 

Description, — ^Leaves  of  medium  size,  orbicular  in  general  outline  with 
a  tendency  toward  trilobation,  6  cm.  to  7  cm.  in  length  by  about  6  cm.  in 
greatest  width.  Margin  entire,  with  shallow  undulate  lobes.  Petiole  and 
midrib  stout.  Lateral  primaries  suprabasilar,.  not  differentiated  from  the 
secondaries  in  some  specimens.  Secondaries  one  pair  below  the  lateral 
primaries  and  one  or  two  remote  pairs  above,  forking  dichotomously  and 
crasoedodrome  in  habit. 

This  species  resembles  in  a  general  way  several  which  Lesquereux 
referred  to  the  genus  Cissites,  as  for  example,  Cissites  harkerianus  and 
Cissites  acuminatiis.  In  appearance  it  suggests  the  somewhat  larger 
Dakota  group  leaf  which  Lesquereux  christened  Platanus  cissoides.  It  is 
closely  related  to  Hedera  cretacea  Lesqureux,  differing  in  the  suprabasilar 
primaries  and  in  the  details  of  the  general  outline. 

Hedera  cecilensis  is  a  very  well  marked  species  and  is  evidently  allied 
to  Hedera,  clearly  differentiated,  however,  from  any  of  the  previously 
described  forms.  The  genus  is  rather  prominent  in  Upper  Cretaceous 
floras,  both  in  Europe  and  America,  the  present  species  and  Hedera 
cretacea  Lesquereux  resembling  closely  the  existing  species.    The  present 
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material  is  from  the  upper  Magothy  at  Grove  Point  in  Cecil  County, 
from  which  it  takes  its  name. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  Countv. 

Collection. — U.  S.  National  Museum. 

Genus  A R ALIA  Linn6 
[Sp.  PL,  1753,  p.  273] 

Aralia  groenlandica  Heer 

Aralia  groenlandica  Heer,  1882,  Fl.  Foss.  Arct.,  Bd.  yi,  Ab.  ii,  p.  84,  pL 

xxxYili,  fig.  3;  pL  xxxix,  fig.  1;  pL  xlvi,  figs.  16,  17. 
Aralia  groenlandica  Lesquereux,  1892,  Men.  U.  S.  GeoL  Survey,  yoL  xvii,  p. 

134,  pL  liv,  figs.  1-3. 
Aralia  groenlandica  Newberry,  1896,  Men.  U.  S.  GeoL  Survey,  voL  xxvi,  p. 

116,  pL  xxviii,  fig.  4. 
Aralia  groenlandica  Berry,  1903,  BuU.  N.  Y.  Bot.  Garden,  voL  iii,  p.  94,  pL 

xlv,  fig.  4. 
Aralia  groenlandica  HolUck,  1907,  Mon.  U.  S.  GeoL  Survey,  vfll.  1,  p.  98,  pL 

xxxvii,  figs.  3-6. 
Aralia  groenlandica  Berry,  1911,  BulL  3,  GeoL  Survey  of  New  Jersey,  p.  199. 
Araiia  groenlandica  Berry,  1911,  BulL  Torrey  Bot.  Club,  vol.  xxxvlli,  p.  408. 

Description, — "  A.  foliis  magnis,  coriaceis,  Isevigatis,  basi  rotundatis, 
lobis  subaequalibus,  lobo  medio  sinu  lato,  rotundato,  separato." — Heer, 
1882. 

This  species  is  very  poorly  defined,  both  Heer  and  Lesquereux  including 
in  it  leaves  showing  a  quite  considerable  range  of  variability.  They  are 
all  coriaceous,  trilobate  leaves  of  considerable  size  with  long  and  short 
petioles.  Length  6  cm.  to  10  cm.  Width  7  cm.  to  12  cm.  Lobes  ovate, 
pointed  or  rounded,  with  open  rounded  sinuses,  the  lateral  lobes  showing  a 
tendency  to  become  sublobate  below.  Primaries  slender,  camptodrome. 
Lesquereux  makes  "  five  nerved  from  the  top  of  the  petiole,'^  a  character  of 
this  species  as  it  is  in  all  the  specimens  which  he  figures  and  in  one  or 
two  of  Heer's  figures.  These  extra  laterals  are  much  more  slender  than 
are  the  regular  primaries  and  are  not  constant  unless  the  species  be  con- 
sidered composite. 

The  Coastal  Plain  leaves  referred  to  this  species  by  Newberry,  HoUick, 
and  the  writer  are  as  a  rule  somewhat  smaller  in  size,  with  narrower 
lobes.  This  species  is  infrequent  in  the  Earitan,  and  the  leaves  referred 
57 
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to  it  are  suggestive  of  what  Newberry  called  Aralia  patens.  The  species 
is  more  abundant  in  the  somewhat  later  Cretaceous  deposits  of  Marthas 
Vineyard,  Cliffwood  Bluflf,  and  Sullivan's  Cove.  It  was  described  origi- 
nally from  the  Atane  beds  of  Greenland  and  is  also  present  in  considerable 
abundance  in  the  Dakota  group  of  Kansas. 

Occurrence. — Magothy  Formation.  Round  Bay,  Anne  Arundel 
County. 

Collection, — Maryland  Geological  Survey. 

Aralia  ravniana  Heer 
Plate  LXXXII,  Fig.  4;  Plate  LXXXIII,  Figs.  1-4 

Aralia  ravniana  Heer,  1882,  Fl.  Fobs.  Arct.,  Bd.  vl,  Ab.  11,  p.  84,  pi.  xxxvill, 

figs.  1,  2. 
Aralia  greenlandica  Heer,  1882,  Ibidem,  pi.  xlvl,  fig.  17. 
Aralia  ramiiana  Berry,  1903,  BuU.  N.  Y.  Bot  Garden,  vol.  HI,  p.  92,  pi.  xUv, 

fig.  7;  pi.  Uii,  fig.  2;  pi.  IvU,  fig.  1. 
Aralia  ravniana  Berry,  1904,  Bull.  Torrey  Bot  Club,  vol.  xxxl,  p.  79. 
Aralia  ravniana  Berry,  1910,  Ihidem,  vol.  xxxvli,  p.  27. 

Description. — "  A.  foliis  amplis,  coriaceis,  tevigatis,  quinquelobis,  lobis 
integerrimis,  lobo  medio  mazimo,  basi  valde  contractor  ovali^  lobis  laterali- 
bus  oblongo-lanceolatis." — Heer,  1882. 

This  most  striking  species  of  Aralia,  because  of  its  large  size,  has  always 
been  found  in  a  fragmentary  condition.  Specimens  showing  all  parts  of 
the  leaf  have  now  been  collected,  the  Maryland  material  conclusively  con- 
firming the  restoration  of  this  leaf  made  by  the  writer  in  1903  (op,  cit,). 
It  also  confirms  the  supposition  made  from  the  venation  of  the  New 
Jersey  material,  that  instead  of  a  broadly  ovate  median  lobe,  as  Heer 
supposed,  this  middle  lobe  was  sublobate  by  the  greater  or  less  develop- 
ment of  a  lateral  lobe  on  each  side,  as  shown  in  the  accompanying  restora- 
tion based  on  the  Maryland  material.  The  species  may  be  more  fully 
defined  in  the  light  of  all  of  the  material  as  follows :  Ijeaves  of  large  size, 
ranging  from  16  cm.  to  21  cm.  in  length  and  from  19  cm.  to  23  cm.  in 
maximum  width,  orbicular  in  general  outline,  deeply  pinnate-lobate. 
Apex  of  the  terminal  and  lateral  lobes  bluntly  pointed.  Base  broadly 
cuneate.    Margins  entire.    Texture  subcoriaceous.    Lobes  usually  seven  in 
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number,  separated  by  relatively  narrow  ultimately  rounded  sinuses,  com- 
prising an  ovate  medium  terminal  lobe  and  two  main  lateral  lobes  on 
either  side,  the  lower  pair  being  more  or  less  divided.  In  the  Maryland 
material  the  auxiliary  lobe  on  the  lower  side  of  each  main  lateral  lobe  is 
feebly  developed.  In  the  Greenland  material  it  is  at  least  half  as  large 
as  the  main  lobe  and  the  separating  sinus  extends  half-way  to  the  base. 
Petiole  stout,  its  full  length  unknown.  Midrib  very  stout  and  prominent, 
straight.  Lateral  primaries  two  on  each  side,  stout  and  prominent,  the 
lower  pair  subopposite  and  suprabasilar,  the  upper  pair  sometimes  sub- 
opposite,  oftener  separated  by  a  wide  interval.  The  lower  primary  may 
fork  a  short  distance  above  its  base,  as  it  does  in  the  Greenland  material 
after  an  interval  of  only  about  1  cm.,  or  this  fork  may  be  at  least  4  cm. 
above  the  base  as  in  the  Maryland  material,  the  distance  depending  on  the 
extent  to  which  the  auxiliary  lobe  is  developed.  The  angle  of  divergence 
of  the  primaries  from  the  midrib  is  about  40°,  but  varies  from  specimen 
to  specimen,  the  basal  pair  in  general  being  somewhat  more  divergent  than 
the  upper  pair.  The  secondary  and  tertiary  venation  is  usually  obsolete. 
Some  specimens  show  a  few  thin  remote  secondaries  diverging  from  the 
primaries  at  angles  of  about  45**  and  sweeping  upward  in  ascending  camp- 
tod  rome  curves. 

This  species  was  described  by  Heer  from  the  Greenland  Upper  Creta- 
ceous (Atane  beds)  and  has  been  found  by  the  writer  in  the  Magothy  for- 
mation of  both  New  Jersey  and  Maryland.  The  fragments  from  Marthas 
Vineyard,  Massachusetts,  and  Tottenville,  New  York,  identified  as  this 
species  by  HoUick,*  are  not  this  species  in  the  writer's  judgment.  There  is 
a  great  display  of  Aralia-like  forms  in  the  Middle  Cretaceous  both  of  this 
country  and  Europe,  and  these  forms  are  especially  abundant  in  the 
Dakota  sandstone  of  the  West.  Among  this  diverse  display  of  forms 
Aralia  ravniana  is  approached  in  both  size  and  outline  by  Aralia  towneri 
Lesqucreux  of  the  Dakota  sandstone,  which  is  to  be  regarded  as  a  closely 
related  geographical  mutant.  Comparisons  with  existing  plants  are  not 
so  satisfactory,  although  many  tropical  Araliaccce  show  suggestive  resem- 

» Hollick,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  99,  pi.  xxxvil,  figs.  1,  2,  1907. 
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blances.    The  Moracece  in  the  genus  Artocarpus  and  its  allies  also  show 
many  features  of  this  fossil  species. 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 

Abalia  washixgtoniana  Berry 

Plate  LXXXII,  Fig.  3 

Aralia  washingtoniana  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxyII,  p. 
27,  pi.  viii,  fig.  4. 

■ 

Description. — Leaves  of  medium  size,  broadly  trilobate,  about  9  cm.  to 
10  cm.  in  length  by  8  cm.  in  greatest  width.  Sinuses  shallow  and  roimded. 
Lobes  broadly  rounded.  Petiole  and  midrib  stout.  Lateral  primaries 
scarcely  to  be  distinguished  from  the  secondaries.  Secondaries  four  or 
five  subopposite  pairs,  rather  straight,  indifferently  camptodrome  or  cras- 
pedodrome.    Tertiaries  well  marked,  transverse.    Margins  entire. 

The  remains  of  this  species  are  numerous  but  fragmentary.  In  general 
outline  and  venation  they  suggest  a  species  of  Aspidiophyllum,  but  they 
lack  the  characteristic  base  of  that  genus.  There  is  some  resemblance, 
not  close,  however,  to  Aralia  rotundiloba  Newberry  and  to  Aralia  nassau- 
ensis  HoUick. 

Occurrence. — Raritan  Formation.  East  Washington  Heights,  Dis- 
trict of  Columbia. 

Collection. — U.  S.  National  Museum. 

Genus  ARALIOPSOIDES  n.  gen.* 

Araliopsoides  breviloba  Berrj- 

Plate  LXXXVI,  Fig.  2 
Araliopsia  hrevilol>a  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p.  417. 

Description. — Leaves  of  medium  size,  fan-shaped  in  general  outline, 
between  10  cm.  and  11  cm.  in  length  by  the  same  dimensions  in  maximum 

*  Since  proposing  the  very  appropriate  name  Araliopais  (Bull.  Torrey  Bot. 
Club,  vol.  xxxviii,  1911,  p.  413)  for  this  genus,  the  writer  has  discovered  that 
this  name  is  preoccupied,  having  been  used  by  Engler  in  1895  for  a  monotypic 
and  little-known  genus  of  Rutacew  from  Africa. 
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width,  which  is  from  tip  to  tip  of  the  lateral  lobes.  Trilobate.  Apical 
lobe  very  short  and  conical.  Lateral  lobes  short  and  pointed,  somewhat 
recurved  outward.  Sinuses  open,  shallow  and  rounded,  not  extending 
more  than  one-fifth  of  the  distance  from  the  apex  to  the  base.  Lateral 
margins  at  first  full  and  rounded,  then  curving  inward  to  the  decurrent 
base.  Primaries  three  in  number,  equally  stout  and  curved,  the  laterals 
subopposite  and  suprabasilar.  Secondaries  numerous,  curved,  campto- 
drome,  branching  from  the  primaries  at  angles  of  less  than  45**.  Ter- 
tiaries  transverse.    Margins  entire  throughout.    Texture  coriaceous. 

This  characteristic  leaf  is  probably  the  end  term  of  a  series  of  forms 
starting  with  Araliopsoides  cretacea,  but  whether  it  represents  an  extreme 
of  variation  of  that  species  or  a  distinct  but  related  species  cannot  be 
definitely  determined.  The  present  form  suggests  various  species  from 
the  Dakota  sandstone  of  the  West,  which  Professor  Lesquereux  referred  to 
the  genus  Cissites,  It  is  also  similar  to  the  form  from  the  Cenomanian  of 
Bohemia  described  by  Velenovsky '  as  Aralia  anisoloba,  differing  slightly 
in  outline  and  lacking  the  remotely  dentate  margins  of  the  latter. 

Occurrence, — Raritan  Formation.    Bull  Mountain,  Cecil  County. 

Collection, — Maryland  Geological  Survey. 

Araliopsoides  cretacea  (Newberry)  * 

Plate  LXXIV,  Fig.  3 ;  Plate  LXXXIV,  Figs.  1,  2 ;  Plate  LXXXV,  Figs. 

1-5;  Plate  LXXXYIII,  Figs.  1-3 

Sassafras  cretaceum  Newberry,  1868,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  vol.  ix,  p. 

14  (non  PenhaUow,  1904  and  1908). 
Sassafras  cretaceum  Newberry,  1878,  Ills.  Cret.  and  Tert.  PL,  pi.  vi,  figs.  1-4. 
Sassafras  cretaceum  Newberry,  1898,  Mon.  U.  S.  Geol.  Survey,  vol.  xxxv,  p. 

98,  pi.  vi,  flgs.  1-4;  pi.  viii,  figs.  1,  2  (non  pi.  vii,  figs.  1-3). 
Sassafras  cretaceum  Lesquereux,  1878,  Cret.  F.,  p.  80,  pi.  xi,  flgs.  1,  2;  pi. 

xii,  fig.  2. 
Sassafras  cretaceum  ?  Kurtz,  1902,  Revista  Mus.  La  Plata,  vol.  x. 
Sassafras  cretaceum  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvii,  p.  22. 
Araliopsis  cretacea  Berry,  1911,  Ihidem,  vol.  xxxviii,  p.  413. 


» Velenovsky,  Fl.  Bohm.  Kreidef.,  Theil  i,  1882,  p.  22,  pi.  v,  flgs.  4-6. 

*This  form  was  cited  in  1878  by  Saporta  and  Marion  (M6m.  Cour.  Sav. 
Etrang.  Acad.,  tome  xli,  1878,  p.  78),  as  Araliopsis  (Sassafras)  cretacea,  but 
there  is  no  evidence  to  show  that  they  had  any  generic  proposal  in  mind. 
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Description. — '*  Leaves  petiolate,  decurrent  at  base,  very  smooth  above, 
strongly  nerved  below ;  three-lobed ;  lobes  entire  and  acute.  The  nervation 
is  all  strongly  defined ;  the  central  nerve  straight  or  nearly  so ;  the  lateral 
primary  nerve  springing  from  it  at  an  angle  of  30** ;  secondary  nerves 
regularly  arched  till  they  approach  the  margin  of  the  lobes,  when  they  are 
abruptly  curved  and  rim  together.  From  these  the  tertiary  nerves  are 
given  off  at  a  right  angle,  and  from  these  the  quaternary  nerves  spring 
at  a  similar  angle,  together  forming  a  network  of  which  the  areoles  are 
subquadrate." — Newberry,  1868. 

Professor  Newberry  includes  under  Sassafras  cretaceum  the  various 
forms  described  by  Professor  Lesquereux  as  8.  mudgei,  S.  subiniegri- 
folium,  S.  iniegrifolium,  S.  obttLSum,  S.  cretaceum  dentatum,  S.  cre- 
taceum obtusum,  S.  acuiUobum,  Cissites  harJcianu3,  and  C.  salisburicB- 
folius.  While  this  shows  the  undoubted  composite  nature  of  S,  cretaceum, 
it  also  shows  that  the  extremes  of  leaf  form  above  mentioned  are  so  closely 
connected  with  the  more  typical  leaf  by  a  series  of  intermediate  forms  that 
the  question  of  where  one  species  shall  end  and  another  begin  is  an 
extremely  difficult  one. 

The  writer  considers  the  leaf  figured  by  Prof.  Newberry  on  pi.  vi,  fig.  1, 
Later  Ext.  PI.,  to  be  the  typical  form  of  this  species,  thus  agreeing  with 
Newberry's  original  description  and  with  his  later  opinion  expressed  in 
1898.  This  type  bears  considerable  resemblance  to  some  modem  Sassa- 
fras leaves.  A  slight  widening  of  the  terminal  lobe  of  some  of  these  in  the 
basal  region  would  give  a  leaf  strikingly  like  Ardliopsoides  cretacea;  or 
were  the  sinuses  of  the  latter  slightly  deeper  we  would  have  the  typical 
modem  leaf.  The  basal  portion  of  the  leaf  is  like  Sassafras,  and  the  indi- 
cations point  to  a  similar  venation  in  this  region.  The  first  pair  of  secon- 
daries do  not  branch  to  form  margins  of  the  sinuses;  the  left  one  runs 
directly  to  the  sinus,  however,  and  may  possibly  have  conformed  to  the 
margin  and  been  effaced  in  the  specimen ;  the  right  one  is  stronger  and 
runs  almost  to  the  sinus  where  it  makes  a  sharp  turn  upward,  continuing 
until  it  joins  the  next  secondary.  This  feature  is  analo<rous  to  those  in 
the  modern  leaf,  which  may  indicate  the  mode  of  origin  of  this  peculiar 
character.    This  leaf  seems  to  form  a  central  figure  from  which  a  series  of 
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forms  grade  in  several  directions^  culminating  in  quite  dissimilar  leaves. 
Lesquereux^s  Sassafras  cretacevm  is  a  more  planatoid  leaf,  with  more 
acute  tips,  a  tendency  to  become  dentate,  and  with  the  primaries  inserted 
nearer  the  base.  Closely  allied  to  the  preceding  is  his  Sassafras  {Arali- 
opsis)  mirabile,  which  serves  as  a  connecting  link  with  his  Platanus 
recurvaia.  From  the  aforementioned  Sassafras  cretaceum  of  Lesquereux 
it  is  but  a  step  to  such  a  leaf  as  the  one  shown  on  pi.  viii,  fig.  2,  Later 
Ext.  FL,  and  to  the  trilobed  forms  referred  to  Cissites  harkerianus,  and 
these  in  turn  grade  into  the  more  Cissoid  forms  of  this  species,  such  as 
those  shown  on  pi.  ii,  fig.  3,  Cret.  Flora.  The  primaries  are  basal  and  of  not 
much  greater  caliber  than  the  regularly  succeeding  straight  secondaries. 
It  is  but  a  step  from  this  leaf  to  that  of  Cissites  heerii  on  the  one  hand, 
with  its  palmately  five-pointed  blade,  and  to  such  forms  as  Cissites 
acuminatus  on  pi.  v,  fig.  4,  Cret.  and  Tert.  FL,  on  the  other;  which  in 
turn,  by  the.  elimination  of  the  decreasing  dentate  points,  gives  us  the 
leaf  shown  on  pi.  v,  fig.  3,  Cret.  and  Tert.  Fl.  In  the  second  series  of 
leaves  diverging  from  the  typical  Sassafras  cretaceum,  pi.  viii,  fig.  1, 
Later  Ext.  Fl.,  is  removed  a  slight  distance  by  the  shortening  of  the  blade, 
the  thickening  of  the  primaries  and  secondaries,  and  the  shortening  and 
rounding  of  the  lobes  {Sassafras  obttLSum) ;  while  a  smaller  leaf  would 
be  its  logical  descendant;  and  from  these  leaves  to  those  referred  to  the 
typical  Cissites  salisburicBfoUus  is  but  a  step.  In  the  third  series  of 
leaves  diverging  from  the  typical  Sassafras  cretaceum,  we  note  that  the 
leaf  has  its  lobes  much  produced,  narrow  and  running  to  a  sharp  point, 
as  in  the  beautiful  leaf  on  pi.  vii,  fig.  1,  Later  Ext.  FL,  which,  however, 
is  still  referred  to  Sassafras  cretaceum.  Lesquereux's  Sassafras  acuti- 
lobum  does  not  differ  greatly  from  the  preceding  except  in  the  direction  of 
the  lobes,  which  is  a  questionable  specific  character.  From  this  leaf  it  is 
no  great  jump  to  those  trilobed  forms  which  are  referred  to  Aralia  welling- 
toniana,  the  chief  difference  being  in  the  margin.  Thus  we  have  an  inter- 
related series  connecting  those  leaves  which  seem  to  show  affinity  to 
Sassafras  with  those  which  suggest  Platanus  on  the  one  hand,  and  with 
others  which  suggest  Cissites  and  Aralia  on  the  other. 


/ 
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While  it  may  be  considered  probable  that  from  a  biologic  viewpoint  the 
forms  mentioned  in  the  foregoing  paragraphs,  as  well  as  others  not  cited, 
represent  the  variations  of  a  single  species  of  Upper  Cretaceous  tree,  or 
at  least  represent  the  leaves  of  closely  filiated  species,  it  seems  best  from 
the  viewpoint  of  systematic,  and  especially  stratigraphic,  paleobotany, 
that  most  of  the  differentiations  instituted  by  Lesquereux  be  perpetuated. 
Consequently  the  present  series  is  limited  to  the  typical  material  as  defined 
and  illustrated  by  the  original  describer. 

Falling  within  these  limits  are  a  number  of  unrecorded  occurrences 
from  the  Raritan  formation  of  Maryland. 

Occurrence, — Raritan  Formation.  Bull  Mountain  and  Shannon 
Hill,  Cecil  County ;  Brightseat,  Prince  George's  County ;  Glymont,  Charles 
County,  Maryland ;  East  Washington  Heights,  Overlook  Inn  Road,  Dis- 
trict of  Columbia. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Akaliopsoides  cretacea  dentata  (Ijesquereux)  Berry 

Plate  LXXXVII,  Fig.  1 

Sassafras  (Araliopsis)  cretaceum  dentatum  Lesquereux,  1846,  Ann.  Rept.  U. 

S.  GeoL  and  Grogr.  Survey  Terr,  for  1874,  p.  344. 
Sassafras  (Araliopsis)  cretaceum  Lesquereux,  1874.  Cret.  Fl.,  p.  80  (pars), 

pL  xi,  figs.  1,  2. 
Araliopsis  cretacea  dentata  Berry,  1911,  BulL  Torrey  Hot.  Club,  voL  xxxviii, 

p.  416. 

Description. — Leaves  of  small  or  medium  size,  trilobate  in  general  out- 
line, with  cuneate  or  decurrent  base,  and  acuminate  tips.  T^ength  ranging 
from  6  em.  to  11  cm.  Maximum  width,  at  a  point  about  midway  between 
the  apex  and  the  base,  ranging  from  5  cm.  to  10.5  cm.  Sinuses  separating 
the  broad  and  rapidly  narrowed  lobes,  open  and  rounded,  not  reaching 
half-way  to  the  base.  Margins  entire  below,  more  or  less  dentate  above. 
Teeth  not  prominent,  widely  and  irregularly  spaced,  separated  by  very 
shallow  sinuses.  Petiole  stout,  enlarged  at  the  base,  about  3  cm.  in  length. 
Midrib  stout  and  prominent.  Lateral  primaries,  one  on  each  side  nmning 
to  the  tips  of  the  lateral  lobes,  stout,  prominent,  diverging  from  tlie  midrib 
at  acute  angles   (45°  or  less)   above  its  base,  slightly  curved  outward 
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in  their  course.  Secondaries  relatively  stout,  numerous,  subparallel, 
camptodrome  in  those  parts  of  the  leaves  where  the  margin  is  entire,  a 
lesser  or  greater  number  craspedodrome  in  leaves  or  parts  of  leaves  where 
the  margin  is  dentate. 

This  species  was  described  by  Lesquereux  from  the  Dakota  sandstone 
as  a  form  of  Sassafras.  It  may  be  distinguished  from  the  type  by  its 
usually  smaller  size  and  its  more  or  less  toothed  margin.  It  is  not  com- 
mon and  may  not  be  entitled  to  even  varietal  rank. 

Occurrence, — Raritax  Formation.    Bull  Mountain,  Cecil  Coimty. 

Collection, — Maryland  Geological  Survey. 

Araliopsoides  cretacea  &vlisburi^folia  (Lesquereux)  Berry 
Plate  LXXXVl,  Fig.  1 ;  Plate  LXXXVII,  Figs.  2,  3 

PopuUtes  aalisburicc folia  Lesquereux,  1868,  Amer.  Jour.  Sci.  (ii),  voL  xlvi, 

p.  94. 
Sassafras  obtusus  Lesquereux,  1872,  5th  Ann.  Rept.  U.  S.  Geol.  Survey  Terr. 

(Hayden),  1871,  p.  303. 
Sassafras  ohtusus  Lesquereux,  1873,  6th  Ann.  Rept.  U.  S.  GeoL  Survey,  Terr. 

(Hayden),  1872,  p.  424. 
Sassafras  ohtusum  Lesquereux,  1874,  Cret.  FL,  p.  81,  pL  xiii,  figs.  2-4. 
Sassafras  (Araliopsis)  cretaceum  obtusum  Lesquereux,  1874,  Cret.  FL,  p.  80, 

pi.  xii,  fig.  3;  pL  xiii,  fig.  1. 
Cissites  obtusum  Lesquereux,  1876,  8th  Ann.  Rept.  U.  S.  GeoL  Survey  Terr. 

(Hayden),  1874,  p.  354. 
Sassafras  (Araliopsis)  obtttsum  Lesquereux,  1883,  Cret.  and  Tert.  FL,  p.  56. 
Cissites  salisburiwfolius  Lesquereux,  1883,  Cret.  and  Tert.  Fl.,  p.  66. 
Cissites  salisburia^folius  Lesquereux,  1892,  Mon.  U.  S.  GeoL  Survey,  voL 

xvii,  p.  164. 
f  Sassafras  cretaceum  Newberry,  1898,  Mon.  U.  S.  GeoL  Survey,  voL  xxxv, 

pL  viii,  fig.  1. 
Cissites  salisburiwfolius  Ward,  1899,  19th  Ann.  Rept.  U.  S.  GeoL  Survey. 

pt.  ii,  p.  707,  pi.  clxxi,  fig.  5. 
Araliopsis  cretacea  salisburUr folia  Berry,  1911,  Bull.  Torrey  Bot.  Club,  voL 

xxxviii,  p.  416. 

Description. — Leaves  of  variable  size ;  trilobate  in  general  outline ;  with 
a  decurrent  base ;  and  broad,  usually  but  slightly  developed,  rounded  lobes. 
Length  ranging  from  T  cm.  to  13  cm.  Maximum  width,  about  midway 
between  the  apex  and  the  base,  ranging  from  6  cm.  to  15  cm.  Margins 
entire.    Texture  subcoriaceous.  Lobes  usually  wider  than  long,  separated 
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by  open,  usually  shallow,  rounded  sinuses.  Petiole  very  stout,  at  least 
4  cm.  or  5  cm.  in  length.  Midrib  stout,  prominent.  Lateral  primaries 
Bubopposite,  suprabasilar,  diverging  from  the  midrib  at  acute  angles, 
stout,  prominent,  craspedodrome.  Secondaries  numerous,  stout,  in  gen- 
eral regularly  spaced  and  subparallel,  camptodrome. 

This  well  marked  variety  was  described  originally  from  the  Dakota 
sandstone  where  it  is  not  uncommon.  It  has  been  referred  successively 
to  the  genera  Populites,  Sassafras,  and  Cissites,  but  is  a  well  marked  form 
of  Araliopsoides  close  to  Araliopsoides  creiacea. 

Occurrence. — Rakitan  Formation.    Bull  Mountain,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 

Family  CORNACEAE 

Genus  CORN  US  Unn^ 
[Sp.  PI.,  1753.  p.  117] 

CoRNus  CEOiLENSis  Berry 

Plate  LXXXII,  Pig.  2 

Comus  cecilensis  Berry,  1911,  BulL  Torrey  Hot  Club,  vol.  xxxviii,  p.  408, 
pL  xlz,  fig.  4. 

Description. — Leaves  of  medium  size,  broadly  ovate  or  elongate-ellipti- 
cal in  general  outline,  8.5  em.  in  length  by  4.75  cm.  in  maximum  width, 
at  a  point  about  half-way  between  the  apex  and  the  base.  Apex  bluntly 
pointed.  Base  cuneate.  Midrib  stout.  Secondaries  about  six  pairs, 
branching  from  the  midrib  at  an  angle  of  about  45**,  curving  upward 
approximately  parallel  with  the  lateral  margins,  at  length  camptodrome. 
Tertiaries  obsolete.    Texture  subcoriaceous. 

Several  Cretaceous  forms  have  been  referred  to  the  genus  Comus, 
although  this  determination  is  not  conclusively  proven.  Leaves  of  a 
similar  facies  are  found  among  the  Rhamnales,  representatives  of  which 
order  would  be  much  more  likely  to  occur  under  the  climatic  conditions  of 
the  Tipper  Cretaceous  than  would  those  of  Comus. 

Occurrence. — Maoothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 
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CORXUS    FORCHHAMMERI   Hecr 

Plate  LXXXII,  Fig.  1 

Comus  forchhammeri  Heer,  1882,  Fl.  Foss.  Arct.,  Bd.  vi,  Ab.  ii,  p.  85,  pi. 

xliv,  fig.  13. 
Comus  forchhammeri  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii. 

Description, — "  C.  foliis  herbaceis,  ellipticis,  integerrimis,  nervo  medio 
valido,  nervis  secundariis  utrinque  4,  oppositis,  subtilibus,  angulo  acuto 
egredientibus,  distantibus,  eurvatis,  camptodromis." — Heer,  1882. 

The  Grove  Point  leaf  is  a  trifle  narrower  than  the  type,  otherwise  the 
two  are  identical.  Cornophyllum  vetustum  Newberry  *  from  the  Raritan 
formation  of  New  Jersey  is  possibly  the  same  species.  The  features  in 
which  the  Maryland  leaf  differs  from  that  of  Newberry  are  its  more  lanceo- 
late form ;  the  symmetrical  base ;  the  fewer  secondaries  (four  to  six,  instead 
of  six  to  seven),  which  form  a  much  more  acute  angle  with  the  midrib,  and 
are  more  regular  in  their  course ;  the  presence  of  the  transverse  tertiaries, 
which  are  not  visible  in  the  Raritan  leaf.  The  Grove  Point  leaf  has  a  more 
regular  margin,  a  longer  petiole,  a  stouter  midrib  and  a  more  secondary 
venation,  all  features  in  which  the  New  Jersey  leaf  departs  somewhat 
from  the  typical  leaves  of  Comus, 

The  present  species  was  described  from  the  Atane  beds  of  Greenland  to 
which  it  is  confined  except  for  its  occurrence  in  the  Magothy  formation  of 
Maryland.  The  generic  reference  is  not  positive  and  it  may  well  be 
questioned  if  this  and  allied  forms  that  are  commonly  referred  to  Comus 
are  not  more  properly  referable  to  the  Rhamnacece, 

Occurrence. — Magothy  Formation.    Grove  Point,  Cecil  Countv. 

Collection. — U.  S.  National  Museum. 

Order  ERICALES 
Family  ERICACEAE 

Genus  ANDROMEDA  Auct. 

Andromeda  nov^-c^sare^  HoUick 
Plate  LXXXIX,  Figs.  1,  2 

Andromeda  novw-cfrsarecs  Hollick,  1896,  in  Newberry,  Men.  U.  S.  Geol.  Sur- 
vey, vol.  xxvl,  p.  121,  pi.  xlli,  flgs.  9-12,  28-31. 
Andromeda  novw-cwsarew  Smith,  1894,  Geol.  Coastal  Plain  in  Ala.,  p.  348. 

*  Newberry,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p.  119,  pi.  xix,  flg.  10,  1896. 
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Andromeda  novw-cwsarets  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii, 

p.  181. 
Andromeda  novtB^wsarea  Berry,  1907,  Ibidem,  vol.  xxxiv,  p.  29,  vol.  xxxvii. 

p.  29. 

Andromeda  novce-cwaareai  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey, 
pi.  XX,  fig.  7. 

Andromeda  novcB-ccesarea  Berry,  1912,  Ibidem,  vol.  xxxlx,  p.  405. 
Andromeda  novai-ccBsareai  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No. 
84,  pp.  58,  120,  pL  xiv,  figs.  5,  6;  pi.  xxiv,  fig.  1. 

Description, — Leaves  small,  thick,  and  entire,  with  stout  petioles  and 
midribs  and  obscure  secondary  venation  which  is  immersed  in  the  thick 
lamina.  Length  2.5  cm.  to  5  cm.  Width  varying  from  0.9  cm.  to  1.3  cm. 
Venation,  where  visible,  showing  numerous  parallel,  camptodrome,  rela- 
tively long  and  thin  secondaries  which  branch  from  the  midrib  at  acute 
angles.  While  the  majority  of  these  leaves  are  equally  acuminate  at  both 
ends,  there  is  considerable  variation  in  this  respect,  and  a  well-marked 
tendency  is  shown  in  a  considerable  number  of  specimens  which  are  rela- 
tively broader,  especially  in  the  upper  half,  toward  an  obtusely  rounded 
apex,  the  termination  of  the  midrib  showing  as  a  small  mucronate  point. 
The  base  in  these  forms  gradually  narrows  to  the  stout  petiole.  The 
variations  in  outline  of  this  species  are  well  shown  in  the  figures  repro- 
duced in  Professor  Newberry's  monograph,  the  specimens  collected  from 
the  South  Atlantic  Coastal  Plain  having  an  obtusely  rounded  apex  seem- 
ingly more  often  than  those  from  New  Jersey. 

In  the  Raritan  formation  this  species  is  only  known  with  certainty 
from  the  uppermost  beds  at  South  Amboy,  New  Jersey.  It  becomes  more 
abundant  in  the  overlying  Magothy  formation,  occurring  from  New  Jersey 
to  Maryland  in  beds  of  this  age.  Farther  south  it  is  found  as  one  of  the 
typical  fossils  of  the  Black  Creek  formation  in  North  Carolina,  being  a 
prominent  but  never  abundant  element  in  the  dark  lignitic  laminated  clays 
of  the  upper  beds  associated  with  Araucaria,  Cunninghamites,  Pistia,  etc., 
and  a  marine  fauna. 

It  occurs  in  the  Middendorf  beds  of  South  Carolina  and  is  also  present 
in  Georgia  and  the  Woodbine  formation  of  northeastern  Texas.  It  has  not 
been  observed  to  be  common  in  the  Tuscaloosa  formation,  being  only 
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known  from  near  the  base.  However,  the  abundance  of  this  species  at 
somewhat  higher  horizons  in  Georgia  would  indicate  that  its  rarity  in  the 
Tuscaloosa  deposits  may  be  more  apparent  than  real. 

Occurrence, — Magothy  Formation.  Grove  Point,  Cecil  County; 
Bound  Bay,  Ann  Arundel  County. 

Collection. — Maryland  Geological  Survey. 

Andromeda  cookii  Berry 

Plate  LXXXIX,  Fig.  3 

Andromeda  flexuosa  Newberry,  1896,  Mon.  U.  S.  Survey,  vol.  xxvi,  p.  121. 
pi.  xxxiv,  figs.  1-5  (non  Moon  1849). 

Andromeda  flexuosa  Holllck.  1904,  Bull.  N.  Y.  Bot.  Garden,  vol.  ill,  p.  416. 

pi.  Ixxix,  fig.  2. 
Andromeda  flexuosa  Holllck,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  101, 

pi.  xxxix.  fig.  6. 
Andromeda  cookii  Berry,  1909,  Bull.  Torrey  Bot.  Club.  vol.  xxxvi,  p.  261. 
Andromeda  cookii  Berry,  1910,  Ibidem,  vol.  xxxvii,  p.  29. 
Andromeda  cookii  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  206. 

pi.  xxvi,  figs.  3,  4. 

Description. — Leaves  of  variable  size,  narrowly  lanceolate  and  often 
falcate  in  general  outline,  with  an  acuminate  apex  and  a  cuneate  base. 
Length  ranging  from  (J  cm.  to  12  cm.  in  the  middle  part  of  the  leaf. 
Margins  entire.  Texture  coriaceous.  Midrib  stout  and  flexuous.  Secon- 
daries strong,  somewhat  flexuous,  branching  from  the  midrib  at  acute 
angles  and  arching  upward  in  ascending  camptodrome  curves.  Tertiaries 
mostly  simple,  transverse,  forming  oblong  areoles. 

This  species  is  of  the  same  general  character  as  the  other  Cretaceous 
species  of  Andromeda,  with  which  it  is  strictly  congeneric.  It  makes  its 
earliest  appearance  in  the  lower  Raritan  of  New  Jersey,  where  it  is  com- 
mon.   It  is  not  uncommon  in  the  overlying  Magothy  formation. 

Occurrence. — Magothy  Formatiox.  Grove  Point,  Cecil  County; 
Round  Bay,  Anne  Arundel  County. 

Collection. — ^laryland  Geological  Survey. 
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Andkomeda  pablatorii  Heer 

Plate  LXXXIX,  Fig.  4 

Andromeda  parlatorii  Heer,  1866,  Phyll.  Cr6t.  d.  Nebr.,  p.  18,  pi.  i,  fig.  5. 
Pmntu  f  parlatorii  Lesquereux,  1868,  Amer.  Jour.  Sci.,  vol.  xxxvi,  p.  102. 
Andromeda  parlatorii  Heer,  1874,  Fl.  Fobs.  Arct.,  Bd.  iii,  Ab.  ii,  p.  112,  pi. 

xxxii,  figs.  1,  2. 
Andromeda  parlatorii  Heer,  1882,  IhiAem,  Bd.  vi,  Ab.  li,  p.  79,  pi.  xxi,  figs. 

lb,  11;  pi.  xlii,  fig.  4c. 
Andromeda  parlatorii  Lesquereux,  1874,  Cret.  Fl.,  p.  88,  pi.  xxiii,  figs.  6,  7; 

pi.  xxYiii,  fig.  15. 
Andromeda  parlatorii  Lesquereux,  1892,  Mon.  U.  S.  Greol.  Survey,  vol.  xrii, 

p.  115,  pi.  xix,  fig.  1;  pi.  xlii,  fig.  6. 
Andromeda  parlatorii  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi, 

p.  120,  pL  xxxi,  figs.  1-7 ;  pi.  xxxiii,  figs.  1,  2,  4,  5. 
Andromeda  parlatorii  Smith,  1894,  Geol.  Coastal  Plain  in  Ala.,  p.  348. 
Andromeda  parlatorii  Hollick,  1898,  Ann.  N.  Y.  Acad.  Sci.,  vol.  xi,  p.  420, 

pi.  xxxvli,  figs.  1-4. 
Andromeda  parlatorii  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  101, 

pi.  xxxix,  figs.  2-5. 
Andromeda  parlatorii  Berry,  1903,  Bull.  N.  Y.  Bot.  Garden,  vol.  iii,  p.  97, 

pi.  i,  figs.  1-4. 
Andromeda  parlatorii  Berry,  1904,  Bull.  Torrey  Bot.  Club,  vol.  xxxi,  p.  79, 

pi.  i,  figs.  1,  2. 
Andromeda  parlatorii  Berry,  1906,  Ihidem,  vol.  xxxiii,  p.  181. 
Andromeda  parlatorii  Berry,  1907,  Ibidem,  vol.  xxxiv,  p.  203,  pi.  xv,  fig.  2. 
Andromeda  parlatorii  Berry,  1907,  Johns  Hopkins  Univ.  Circ,  n.  s..  No.  7, 

p.  81. 
Leucothoe  parlatorii  Schimper,  1874,  Pal.  V6g6t.,  vol.  iii,  p.  11. 
Andromeda  parlatorii  Berry,  1910,  Bull.  Torrey  Bot  Club,  vol.  xxxvii,  p.  29. 
Andromeda  parlatorii  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p. 

206,  pi.  xxvii,  figs.  1-4. 
Andromeda  parlatorii  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

p.  60. 

Description. — Leaves  ovate-lanceolate  in  outline,  with  a  long  and  gradu- 
ally narrowed  apex,  and  a  broad,  somewhat  rounded,  but  finally  cuneate  or 
slightly  decurrent  base.  Petiole  and  midrib  stout.  Length  about  10  cm. 
to  12  cm.  Maximum  width  about  3  cm.  in  the  lower  half  of  the  leaf. 
Secondaries  numerous,  rather  thin,  subparallel,  branching  from  the  mid- 
rib at  acute  angles,  long  and  ascending,  at  length  camptodrome.  Terti- 
aries  mostly  straight,  transverse.  There  is  considerable  variation  in  the 
size  of  these  leaves  and  in  the  angle  which  the  secondaries  form  with  the 
midrib,  and  consequently  in  their  length  and  degree  of  curvature.    Some 
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of  the  specimens  approach  quite  closely  to  the  small  leaves  of  Andromeda 
ffrandifolia  Berry,  which  are  more  slender  and  apically  attenuated  than 
in  the  normal  sized  leaves  of  the  latter. 

This  species  was  first  described  by  Professor  Heer  in  one  of  the  earliest 
published  accounts  of  the  Dakota  group  flora,  and  it  has  since  been  found 
to  have  a  wide  geographical  range.  It  is  one  of  the  commonest  fossils  in 
the  Dakota  sandstone,  having  been  recorded  from  Minnesota,  Kansas,  and 
Nebraska.  In  eastern  North  America  it  is  recorded  from  the  Atane  beds 
of  Greenland,  the  Magothy  formation  on  Marthas  Vineyard,  the  Haritan 
formation  of  New  Jersey,  the  Magothy  formation  of  New  Jersey,  Dela- 
ware, and  Maryland,  the  Black  Creek  formation  of  North  Carolina,  and 
the  Middendorf  beds  of  South  Carolina.  In  Alabama  it  is  common  in 
the  Tuscaloosa  formation  and  extends  into  the  lower  Eutaw  beds  in  Hale 
County. 

The  genus  Andromeda  of  Linn6  has  been  much  segregated  by  the  subse- 
quent taxonomists,  and  this  is  reflected  in  Schimper's  proposal  to  refer 
this  species  to  the  genus  LeiLCothoe.  However,  the  more  comprehensive 
name  has  obvious  advantages  for  the  paleobotanist  in  cases  like  this, 
where  it  is  impossible  to  discriminate  between  the  various  Ericaceous 
genera  with  any  degree  of  accuracy. 

Occurrence. — Magothy  Formation.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County ;  Round  Bay,  Anne  Arundel  County,  Maryland. 

Collection, — Maryland  Geological  Survey. 

Andromeda  grandifolia  Berry 

Andromeda  latifolia  Newberry,  1896,  Men.  U.  S.  Geol.  Survey,  vol.  xxvi,  p. 

120,  pi.  xxxiii,  figs.  6-8,  10  (non  fig.  9);  pi.  xxxiv,  figs.  6-11;  pi.  xxxvi, 

fig.  10  (non  Wright). 
Andromeda  latifolia  Smith,  1894,  Geol.  Coastal  Plain  in  Ala.,  p.  348  (nomen 

nudum). 
Andromeda  latifolia  Hollick,  1904,  Bull.  N.  Y.  Bet.  Garden,  vol.  lii,  p.  416. 

pi.  Ixxlx,  fig.  3. 
Andromeda  latifolia  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  100, 

pl.  xxxix.  fig.  1. 
Andromeda  grandifolia  Berry,  1907,  Bull.  Torrey  Bot.  Club,  vol.  xxxiv,  p. 

204.  pi.  XV.  fig.  3. 
Andromeda  grandifolia  Berry,  1910,  Ibidem,  vol.  xxxvii,  p.  28. 


890  Systematic  Paleontology 

Andromeda  grandifolia  Berry,  1911,  Bull.  3.  Geol.  Survey  of  New  Jersey,  p. 

205,  pi.  xxvi,  figs.  1,  2. 
Andromeda  grandifolia  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

p.  69,  pL  xlv,  fig.  10. 

Description. — Leaves  thick  and  coriaceous,  varying  considerably  in  size 
and  shape.  From  4  cm.  to  20  cm.  in  length  by  1.5  cm.  to  7  cm.  in  width. 
Ovate-lanceolate  in  outline  with  an  entire,  usually  somewhat  undulate 
or  unsymmetrical  margin.  Apex  obtusely  pointed  or  sometimes  roimded. 
Base  somewhat  wedge-shaped.  Midrib  and  petiole  very  stout.  Secon- 
daries relatively  few,  six  to  eight  pairs,  stout  and  flexuous,  branching  from 
the  midrib  at  acute  angles  and  sweeping  upward  in  long  curves,  eventu- 
ally inosculating  to  complete  the  strictly  camptodrome  venation. 

This  species  occurs  from  the  lower  Raritan  of  New  Jersey  to  the  top  of 
the  eastern  leaf-bearing  Cretaceous.  It  is  a  not  uncommon  fossil  in  the 
Magothy  formation  from  New  Jersey  to  Maryland,  the  Black  Creek  beds 
of  North  Carolina,  and  the  Tuscaloosa  formation  of  Alabama.  It  is  larger, 
relatively  broader,  and  less  regular  than  Andromeda  parlatorii  Heer. 

Occurrence, — Magothy  Formation.    Grove  Point,  Cecil  County. 

Collection. — Maryland  Geological  Survey. 

Order  PRIMULALES 

Family  MYRSINACEAE 

Genus  MYRSINE  Unne 
[Sp.  PI.,  1753,  p.  196] 

Myrsine  borealis  Heer 

Plate  LXXXIX,  Fig.  5 

Myrsine  borealis  Heer,  1874,  Fl.  Fobs.  Arct.,  Bd.  iii,  Ab.  ii,  p.  113,  pL  xxxii, 

fig.  23. 
Myrsine  borealis  Heer,  1882,  Ibidem,  Bd.  vl,  Ab.  il,  p.  81,  pi.  xxiv,  figs.  7b, 

8;  pi.  xxvii,  fig.  lb;  pi.  xliv,  fig.  5a;  pi.  xlvi,  figs.  19,  20. 
Myrsine  borealis  White,  1890,  Amer.  Jour.  Sci.,  vol.  xxxlx,  p.  98,  pi.  11,  fig.  5. 
Myrsine  borealis  Smith,  1894,  Geol.  Coastal  Plain  Ala.,  p.  348. 
Myrsine  borealis  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p.  122, 

pi.  xxiv,  figs.  4-6. 
Myrsine  borealis  Hollick,  1895,  Bull.  Geol.  Soc.  Amer.,  vol.  vii,  p.  13. 
Myrsine  borealis  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  102,  pi. 

xxxix,  figs.  10,  11. 
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Diospyros  rotundifolia  Hollick,  1894,  Bull.  Torrey  Bot.  Club,  vol.  xxi,  p.  53, 

pi.  clxxix,  fig.  2. 
Myrsine  horealis  Berry,  1910,  Bull.  Torrey  Bot.  Club,  vol.  xxxvil,  p.  29. 
Myraine  horealis  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  208. 

Description, — ^'^M.  foliis  ovatis  (?),  integerrimis,  nervis  secundariis 
numerosis,  approximatis,  ramosis,  camptodromis/^ — Heer,  1874. 

Leaves  ovate-elliptical  in  outline,  obtusely  rounded  above  and  slightly 
cuncate  below,  2.5  cm.  to  5  cm.  in  length  by  1.2  cm.  to  3  cm.  in  maximum 
width,  with  a  stout  petiole  about  1  cm.  in  length.  Margins  entire. 
Texture  coriaceous,  more  or  less  obscuring  the  venation.  Midrib  stout. 
Secondaries  mediumly  stout,  five  to  eight  alternate  pairs,  parallel,  branch- 
ing from  the  midrib  at  acute  angles,  camptodrome.  Tertiaries  fine,  form- 
ing an  inosculating  series  of  elongated  meshes,  more  or  less  parallel  with 
the  secondaries.  In  specimens  in  which  the  tertiary  venation  is  visible 
the  appearance  is  very  different  from  that  shown  in  Professor  Newberry's 
figures  where  only  the  secondaries  are  seen.  These  latter  may  be  com- 
pared with  the  similarly  preserved  leaves  from  Greenland  figured  by  Heer 
(pi.  xxiv,  fig.  8;  pi.  xliv,  fig.  5a). 

This  species  was  described  originally  from  the  Atane  beds  of  Greenland 
by  Professor  Heer,  and  was  subsequently  collected  in  considerable  abun- 
dance from  the  Baritan  formation  in  New  Jersey.  It  has  also  been 
recorded  from  Marthas  Vineyard  and  I^ng  Island,  and  from  the  Black 
Creek  formation  in  North  Carolina.  In  Alabama  it  is,  so  far  as  known, 
confined  to  the  Ix)wcr  Tuscaloosa  of  Fayette  County,  where  it  is  not  espe- 
cially common. 

Occurrence, — Magotiiy  Formation.    Grove  Point,  Cecil  County. 

('Olleciions. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Myrsine  gaudini   (Tjcsquereux)  Berry 
Plate  LXXXIX,  Figs.  6,  7 

Myrsinitcs  f  gaudini  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvll, 

p.  115,  pi.  Hi,  fig.  4. 
Myrsine  elongata  Hollick,  1894,  BuU.  Torrey  Bot.  Club,  vol.  xxi,  p.  54,  pi. 

clxxvii,  fig.  2. 
Myrsine  elongata  Hollick,  1898,  Ann.  Kept.  N.  Y.  Acad.  Sci.,  vol.  xi.  p.  420. 

pi.  xxxviii,  figs.  3,  4. 
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Myrsine  elongata  Holllck,  1907,  Mon.  U.  S.  Geol.  Survey,  voL  1,  p.  102,  pL 

viii,  fig.  lb;  pL  xxxix,  figs.  13,  14. 
Myrsine  elongata  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p.  122, 

pi.  xxii,  figs.  1-3. 
Myrsine  gaudini  Berry,  1909,  Bull.  Torrey  Bot.  Club,  vol.  xxxvi,  p.  262. 
Myrsine  gaudini  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p.  210,  pi. 

xxiv,  figs.  3,  4. 
Myrsine  gaudini  Berry,  1911,  Bull.  Torrey  Bot.  Club,  voL  xxxviii,  p.  408. 
Myrsine  gaudini  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p.  61, 

pi.  xiv,  fig.  9. 

Description. — Leaves  oblanceolate  or  elongate-obovate  in  outline,  5.5 
cm.  to  7  cm.  in  length  by  1.9  cm.  to  2.5  cm.  in  greatest  width.  Margins 
entire.  Apex  obtusely  roimded.  Base  somewhat  elongated,  narrowly 
cuneate.  Petiole  present,  stout.  Midrib  stout  below,  rapidly  diminish- 
ing in  caliber.  Secondaries  numerous,  eight  to  ten  pairs,  alternate,  branch- 
ing from  the  midrib  at  angles  of  from  40°  to  45°,  camptodrome.  When 
tertiary  venation  is  distinctly  preserved  the  venation  is  more  typical  of 
the  genus  than  when  only  the  secondaries  are  partially  visible. 

This  species  is  well  distributed  in  the  Raritan  formation  and  has  been 
recorded  also  from  Long  Island  and  Staten  Island.  The  identification  of 
Myrisinites  ?  gaudini  Lcsquereux  with  the  eastern  forms  with  which  it  is 
obviously  identical  extends  the  range  eastward  from  Kansas  to  Long 
Island.  It  may  be  readily  distinguished  from  the  other  species  of  Myrsine 
by  its  relatively  narrow  elongated  form.  It  is  present  in  the  Blacjk  Creek 
formation  of  North  Carolina,  the  Middendorf  beds  of  South  Carolina,  and 
the  Tuscaloosa  formation  of  Alabama. 

Occurrence. — Magotiiy  Formation.    Grove  Point,  Cecil  Countv. 

Collection. — Maryland  Geological  Survey. 

Order  EBENALES 

Family  SAPOTACEAE 

Genus  SAPOTACITES  Ettiiigshausen 
[Abh.  k.  K.  geol.  Reichs.,  Bd.  ii,  1853,  p.  61] 

Sapotacites  knowltoni  Berry 

Plate  XC,  Fig.  2 

Sapotacites  sp.  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvii,  p.  114. 

pi.  Ixv,  fig.  3. 
Sapotacites  Knowltcni  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxHi,  p. 

181,  pi.  viii.  fig.  1. 
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Description. — Leaves  elliptical  in  general  outline,  with  a  slightly 
emarginate  apex  and  full  rounded  margins  to  the  broadly  pointed  base, 
length  5.5  cm.  Maximum  width,  in  the  middle  part  of  the  leaf,  about 
2.0  cm.  Margins  entire.  Texture  subcoriaceous.  Petiole  stout,  curved, 
about  4  mm.  to  5  mm.  long,  slightly  expanded  proximad.  Midrib  stout. 
Secondaries  thin,  diverging  from  the  midrib  at  angles  of  about  35**, 
ascending,  camptodrome,  often  obsolete  by  immersion  in  the  leaf  sub- 
stance.   Tertiaries  obsolete. 

The  present  well-marked  species  occurs  in  the  Magothy  formation  of 
the  East  and  the  Dakota  sandstone  of  the  West.  It  is  very  similar  to 
Sapotacites  obovata  Velenovsky  *  of  the  Cenomanian  of  Bohemia,  the  latter 
being  a  somewhat  larger  leaf  and  relatively  narrower  toward  the  base. 
The  present  species  also  resembles  Sapotacites  retusus  Heer  as  it  occurs  in 
the  Raritan  formation,  but  is  less  emarginate  and  widest  across  the  middle 
and  not  toward  the  base ;  the  basal  lateral  margins  are  convex  instead  of 
concave  and  the  secondaries  are  more  ascending. 

Occurrence. — Magothy  Formation.    Deep  Cut,  Delaware. 

Collection. — Maryland  Geological  Survey. 

Genus  BUMELIA  Swartz 
[Prodr.  Veg.  Ind.  Oc.,  1788,  p.  49] 

BUMELIA  PRJENUNTIA  n.  sp. 

Plate  XC,  Fig.  1 

Description. — T.eaves  of  rather  small  size,  obovate  in  general  outline, 
with  a  broadly  rounded  and  sometimes  faintly  retuse  tip,  and  a  narrow 
pointed  base.  Length  about  4.5  cm.  Maximum  width,  above  the  middle 
of  the  leaf,  about  1.8  cm.  ^fargins  entire,  evenly  rounded  distad,  rather 
straight  or  only  slightly  curved  proximad.  Texture  subcoriaceous.  Mid- 
rib stout  and  prominent,  usually  slightly  curved.  Secondaries  numerous, 
thin,  taniptodronu',  diverging  from  the  midrib  at  an  angle  of  about  55°, 
largely  immersed  in  the  leaf  substance.    Tertiaries  obsolete. 

This  species  resembles  the  form  from  the  Raritan  formation  of  New 
Jersey  described  by  NewberrA'  as  Dalbergia  api-culata.    It  is  named  prcB- 

'  Velenovsky,  Fl.  Bohm.  Kreidef.,  Theil  Hi,  p.  3,  pi.  ill,  flg.  6,  1884. 
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nuntia,  since  it  is  prophetic  and  probably  ancestral  to  Bumelia  lanugitio- 
safolia  Berry  of  the  Wilcox  Eocene.  It  is  suggestive  of  several  modern 
species  of  Bumelia  of  the  coastal  region  in  the  southern  United  States  and 
throughout  tropical  America  to  Brazil.  There  are  a  score  of  existing 
species  confined  to  America. 

Occurrence, — Maoothy  Foumatiox.    Grove  Point,  Cecil  Countv. 

Collection, — ^laryland  Geological  Survey. 

Family  EBENACEAE 

Genus  DIOSPYROS  Linne 
[Sp.  PL,  1758,  p.  1057] 

DiosPYROs  PRiM^VA  Hccr 

Plate  XC,  Pig.  4 

Diospyros  primccva  Heer,  1866,  Phyll.  Cr6t.  d.  Nebr.,  p.  19,  pL  i,  figs.  6,  7. 
Diospyros  primcpva  Heer,  1882,  FL  Fobs.  Arct.,  Bd.  vi,  Ab.  ii,  p.  80,  pi.  XYlii. 

fig.  11. 
Diospyros  primwva  Heer,  1883,  Ibidem.  Bd.  vii,  p.  31,  pi.  11,  figs.  5a,  5b,  5c. 
Diospyros  primoiva  Engelhardt,  1891,  Isis,  Abb.  vii,  p.  98. 
Diospyros  primcBva  Lesquereux,  1892,  Mon.  U.  S.  Geol.  Survey,  vol.  xvll,  p. 

109,  pi.  XX,  figs.  1-3. 
f  Diospyros  primwva  Fri6,  1893,  Archiv.  Naturw.  Landes.  Bohm.,  Bd.  ix,  Nr. 

1,  p.  130,  tf.  186. 
Diospyros  primwva  Smitb,  1894.  Geol.  Coastal  Plain  Ala.,  p.  348. 
Diospyros  primwva  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi,  p. 

124,  pi.  XXX,  figs.  1-5. 
Diospyros  primwva  Bartsch,  1896,  Bull.  Lab.  Nat.  Hist,  Univ.  Iowa,  vol.  ill, 

p.  181. 
Diospyros  primwva  Knowlton,  1901,  2l8t  Ann.  Kept.  U.  S.  Geol.  Survey,  pt. 

vii.  p.  317,  pi.  xxxix,  fig.  3. 
Diospyros  primwva  Berry,  1905,  Bull.  Torrey  Bot.  Club,  vol.  xxxii.  p.  46. 

pi.  li. 
Diospyros  primwva  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey,  vol.  1,  p.  103,  pi. 

xlii,  figs.  2,  11. 
Diospyros  primwva  Berry.  1911,  Bull.  Torrey  Bot.  Club.  vol.  xxxiv,  p.  2C4. 
Diospyros  primwva  Berry,  1911,  Ihidem,  vol.  xxxviii,  p.  417. 
Diospyros  primwva  Berry,  1911,  Bull.  3.  Geol.  Survey  of  New  Jersey,  p.  211. 

pi.  xxix,  fig.  1. 
Diospyros  primwva  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84,  p.  61. 

pi.  xi.  fig.  3;  pi.  xiv,  figs.  12,  13. 

Description, — Leaves  oblong-ovate  in  outline,  variable  according  to  age, 
ranging  from  3  cm.  to  15  cm.  in  length  by  1.3  cm.  to  5  cm.  in  greatest 
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width,  which  is  in  the  middle  part  of  the  leaf.  Apex  acute  or  obtuse.  Base 
cuneate.  Margins  entire.  Petiole  rather  long  and  very  stout.  Midrib 
also  stout.  Secondaries  branching  from  the  midrib  usually  at  acute  angles, 
subopposite  or  alternate,  parallel,  caniptodromc.  Tertiaries  forming 
polygonal  areoles  wliose  relative  prominence  is  one  of  the  features  of  this 
species. 

This  species,  which  is  quite  suggestive  of  the  modern  Diospyros  vir- 
giniana  Linn6,  was  described  by  Heer  from  the  Dakota  group  of  Nebraska 
nearly  half  a  century  ago.  1 1  has  proved  to  be  a  most  wide-ranging  form, 
having  been  identified  at  both  the  Atane  and  Patoot  horizons  in  Green- 
land ;  in  the  Cenomanian  of  Saxony  and  the  Turonian  of  Bohemia ;  from 
various  localities  within  the  Dakota  group,  including  its  southern  exten- 
sion, the  Woodbine  formation  of  Texas;  and,  with  the  exception  of  the 
fragments  from  Marthas  Vineyard  and  Long  Island,  which  are  of  ques- 
tionable identity,  it  is  present,  in  either  the  Raritan,  or  tlie  Magothy,  or 
homotaxial  formations,  from  New  Jersey  to  Alabama. 

Its  most  marked  character  is  the  prominence  of  its  tertiary  areolation. 
It  is  common  at  various  localities  in  the  lower  Tuscaloosa  of  western 
Alabama  and  continues  upward  into  those  beds  in  Hale  County  which 
have  been  placed  in  the  basal  portion  of  the  Eutaw  formation. 

Occurrence, — Raritan  Fokmation.  Bull  Mountain,  Cecil  County. 
Maootiiy  Formation.    Bodkin  Point,  Anne  Arundel  County. 

Collection, — Maryland  Geological  Survey. 

Diospyros  rotindifolia  Lesquereux 
Plate  XC,  Fig.  3 

Diospyros  rotundifolia  Lesquereux,  1874,  Cret.  Fl.,  p.  89,  pi.  xxx,  fig.  1. 
Diospyros  rotundifolia  Lesquereux,  1892  Mon.  U.  S.  Geol.  Survey,  vol.  xvii, 

p.  112,  pi.  xvii,  figs.  8-11. 
Diospyros  rotutidifoUa  Berry,  1906,  Ann.  Rept.  State  Geol.  of  New  Jersey 

for  1905,  p.  139. 
Diospyros  rotundifolia  Berry,  1906,  Bull.  Torrey  Bot.  Club.  vol.  xxxiii,  p. 

18L 
Diospyros  rotundifolia  Berry,  1914,  Prof.  Paper  U.  S.  Geol.  Survey,  No.  84, 

p.  62,  pi.  xiv,  fig.  14. 

Descripixon. — heaves  entire,  variable  in  size,  4  cm.  to  10  cm.  in  length 
by  2  cm.  to  7  cm.  in  maximum  width,  which  is  in  the  middle  part.    Outline 
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broadly  oval  or  elliptical.  Apex  broadly  rounded.  Base  similarly  rounded 
or  somewhat  narrowed  and  pointed.  Petiole  and  midrib  stout.  Secon- 
daries six  or  seven  pairs,  branching  from  the  midrib  at  angles  of  from  50° 
to  60**,  arched,  camptodrome.  Texture  subcoriaceous.  Venation  less 
prominent  than  in  Diospyros  primceva  Heer. 

This  species  is  a  characteristic  element  in  the  post-Raritan  flora  of  the 
Atlantic  Coastal  Plain,  although  at  times  it  is  liable  to  be  confused  with 
Myrsine  borealis  Heer,  or  with  some  of  the  smaller,  more  orbicular,  entire 
leaves  referred  to  Populiis.    The  venation  is  markedly  different,  however. 

Diospyros  rotundifolia  was  described  originally  from  the  Dakota  group 
of  Kansas,  and  it  is  common  in  the  Magothy  formation  in  New  Jersey, 
Delaware,  and  Maryland.  In  South  Carolina  it  has  been  found  only  at  a 
single  locality  in  the  Middendorf  beds.  It  is  not  rare  in  the  lower 
Tuscaloosa  of  western  Alabama. 

Occurrence. — Magothy  Formatiox.  Deep  Cut,  Delaware;  Grove 
Point,  Cecil  County,  Maryland. 

Collection'. — Maryland  Geological  Survey. 

DiosPYKOS  VERA  Berr}* 

Plate  XC,  Fig.  5 

Diospyros  vera  Berry,  1911,  Bull.  Torrey  Bot.  Club,  vol.  xxxviii,  p.  418,  pi. 

xix,  fig.  5. 
Diospyros  vera  Berry,  1912,  Plant  World,  vol.  xv,  p.  17,  fig.  2. 

Description. — Calyx  small,  four-parted,  11.5  mm.  in  diameter  from  tip 
to  tip  of  the  lobes,  which  are  obtusely  pointed  and  nearly  orbicular  in  out- 
line, about  4  mm.  or  5  mm.  in  width,  contracted  proximad  and  somewhat 
reflexed,  coriaceous,  longitudinally  veined,  with  inflexed  margins  which 
give  them  a  spoon-like  form.  Sinuses  rather  narrow  and  pointed,  extend- 
ing two-thirds  of  the  distance  to  the  peduncle.  The  central  disk  of  the 
calyx  appears  flat.  There  is  a  raised  collar  at  the  insertion  of  the  peduncle, 
the  latter  from  its  scar  appears  to  have  been  relatively  slender. 

The  present  species  is  based  upon  the  single  specimen  figured,  which 
shows  the  lower,  peduncular  face  of  the  calyx.  It  is  clearly  referable  to 
this  genus  and  was  probably  accrescent  as  in  the  modern  forms.     It  is 
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much  smaller  than  in  our  common  American  Diospyros  virginiana  L., 
but  may  be  matched  in  some  of  the  still  existing  species  and  is  almost  the 
exact  counterpart  of  some  of  the  calices  of  Diospyros  hrachyscpala  Al. 
Br.,  figured  by  Ileer  from  the  Swiss  Tertiary.  There  can  be  no  question 
regarding  its  identity  and  in  this  respect  it  is  much  more  conclusive  than 
the  Calycites  diospyriformis  described  by  Newberry  from  the  middle 
Raritan  of  New  Jersey,  which  has  a  five-lobed  calyx.  Its  occurrence  at 
the  same  horizon  at  which  the  leaves  of  Diospyros  primceva  Heer  are  so 
abundant  not  only  suggests  that  it  may  have  been  borne  by  the  same  tree 
which  furnishes  the  leaves  found  all  the  way  from  western  Greenland  to 
Alabama,  but  also  serves  in  a  measure  to  corroborate  the  identification  of 
these  leaves. 

The  family  Ehenacece  has  only  five  modern  genera,  but.  these  include  a 
large  number  of  species,  a  majority  of  which  are  referred  to  the  genus 
Diospyros.  The  latter  has  about  one  hundred  and  eighty  existing  species 
distributed  in  both  hemispheres.  They  are  mostly  tropical,  a  few  species 
extending  beyond  the  tropics  in  eastern  North  Amedica,  in  the  Mediter- 
ranean region  of  Eurasia,  and  in  eastern  Asia  where  there  is  a  considerable 
massing  of  forms. 

Occurrence, — Raritan  Formation.  East  Washington  Heights,  Dis- 
trict of  Columbia. 

ColIectioTis. — IT.  S.  National  Museum. 

Order  POLEMONIALES 

Family  BORAGINACEAE 

Genus  CORDIA  Linne 
[Sp.  PL,  1753.  p.  190] 

CoRDiA  A  PIC  UL  ATA   (HolHck)  Berry 

Plate  XC,  Fig.  (> 

Populus  apicuUita  Hollick,  1892,  Trans.  N.  Y.  Acad.  Sci.,  vol.  xli,  p.  4,  pi.  ill, 

fig.  2. 
Populus  apiculata  Smith,  1894,  Geol.  Coastal  Plain  in  Ala.,  p.  548. 
Populus  apiculata  Newberry,  1896.  Men.  V.  S.  Gool.  Survey,  vol.  xxvi,  p.  65, 

pi.  XV,  figs.  3,  4. 
Populus  apiculata  Berry,  1906,  Bull.  Torrey  Bot.  Club,  vol.  xxxiii,  p.  172. 


898  Systematic  Paleontology 

Populus  apiculata  Hollick,  1907,  Mon.  U.  S.  Geol.  Survey/vol.  1,  p.  49,  pi.  vii, 

figs.  28,  29. 
Populus  apiculata  Berry,  1911,  Bull.  3,  GeoL  Survey  of  New  Jersey,  p.  Ill, 

pi.  xi,  fig.  4. 

Description, — Leaves  variable  in  size  and  shape,  ovate  to  orbicular  in 
general  outline,  5  cm.  to  10  cm.  in  length  by  3  cm.  to  7  cm.  in  maximum 
width,  which  is  at  or  below  the  middle.  Apex  usually  somewhat  abruptly 
produced  into  an  acuminate  tip.  Base  cuneate  and  slightly  decurrent  to 
rounded  or  almost  truncate.  Margins  entire,  sometimes  slightly  repand. 
Petiole  of  medium  length,  stout.  Midrib  mediumly  stout,  often  flexuous. 
Secondaries  five  or  six  pairs,  subopposite  below,  alternate  above,  slender, 
branching  from  the  midrib  at  angles  of  from  45°  to  50®  and  arching 
upward,  camptodrome.  Tertiaries  camptodrome  in  the  marginal  region, 
percurrent  internally. 

Professor  Xewberry,  the  original  describer  of  this  species  in  manuscript, 
compared  it  with  Populus  hyperborca  Heer  and  Populus  berggreni  Heer, 
but  seemed  doubtful  of  its  real  relation  to  Populus.  This  doubt  seems 
to  be  well  founded,  for  while  these  leaves  are  not  unlike  those  usually 
referred  to  the  genus  Populus,  this  assumed  relationship  has  by  no  means 
been  proven  for  a  number  of  the  Upper  Cretaceous  forms  so  identified. 
While  it  is  not  impossible  that  species  of  Populus  may  have  flourished 
from  Xew  Jersey  to  the  Gulf  region  during  the  Upper  Cretaceous,  the 
association  of  a  number  of  forms  whose  descendants  are  tropical  led  to  an 
extended  search  among  existing  tropical  American  fonns,  with  the  result 
that  the  present  species  is  referred  to  the  genus  Cordia.  The  latter  has 
upwards  of  two  hundred  existing  species  of  the  tropics  and  warmer  extra- 
tropical  regions  of  both  hemispheres,  the  majority  being  American,  several 
of  which  reach  the  Florida  Keys,  the  Bahamas,  and  the  valley  of  the  Rio 
Grande.  The  fossil  species  in  all  its  characters  suggests  most  strongly  the 
existing  Cordia  sebestena  Linne  which  ranges  from  the  Florida  Keys  to 
Xew  Guinea.  It  also  suggests  Cordia  tremula  Griesbach  of  the  West 
Indies,  and  there  is  a  general  generic  likeness  to  various  other  existing 
species  of  this  genus.  Cordia  leaves  are  variable  and  tend  to  have  more  or 
less  toothed  margins  as  is  sometimes  the  caj^e  in  Cordia  sebestena,  but  they 
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are  in  general  entire  or  slightly  repand,  and  like  the  fossil  somewhat 
variable.  Cordia  is  certainly  represented  in  the  lower  Eocene  flora  of  the 
Gulf  region  by  forms  that  may  be  descendants  of  this  Upper  Cretaceous 
species.  The  present  form  has  been  recorded  from  New  Jersey,  Staten 
Island,  Ixmg  Island,  and  Delaware,  and  is  not  rare  in  the  lower  beds  of  the 
Tuscaloosa  formation  in  the  Alabama  region. 

Occurrence. — Magothy  Formation.    Deep  Cut,  Delaware. 

Collection, — U.  S.  National  Museum. 

DICOTYLEDONAE  INCERTAE  SEDIS 

Genus  FONTAINE  A  Newberry 
[Mon.  U.  S.  Geol.  Survey,  voL  xrvl,  1896,  p.  94] 

PoNTAiNEA  GRANDiFOLiA  Newberrv 

Fontainea  grandifolia  Newberry,  1896,  Mon.  U.  S.  Geol.  Survey,  vol.  xxvi, 

1895,  p.  96,  pi.  Xlv,  figs.  1-4. 
Fontainea  grandifolia  Berry,  1911,  Bull.  3,  Geol.  Survey  of  New  Jersey,  p. 

219. 

Description. — Species  based  on  relatively  larcje  leaves  which  may  be 
regarded  as  bilobate  or  as  dichotomously  compound  with  bilobate  leaflets. 
The  latter  are  linear  lanceolate  and  markedly  unsymmetrical  in  outline, 
being  narrowed  and  obtusely  pointed  distad  and  markedly  inequilateral 
proximad,  one  margin  decurring  for  a  distance  of  from  1  cm.  to  2  cm. 
below  the  opposite  margin.  The  extremely  stout  midrib  (or  common 
winged  petiole  of  a  double  leaf)  runs  straight  for  a  distance  of  5  cm.  to 
6  cm.  before  forking  dichotomously  at  an  acute  angle.  Internally  this 
fork  is  often  naked  for  a  distance  of  2  cm.  to  3  cm.  Secondaries  tine, 
numerous,  subparallel ;  they  diverge  from  the  midrib  at  wide  angles  and 
become  more  or  less  lost  in  the  leaf  substance  toward  the  margin,  their 
ends  apparently  united  by  flatly  arched  marginal  veins.  Areolation  quad- 
rangular.   Margins  entire.    Texture  coriaceous. 

I'he  [)rosont  spocitjs  was  described  by  Newberry  from  the  middle  Raritan 
of  Woodbridge,  New  Jersey,  to  which  locality  it  has  hitherto  been  con- 
fined. It  is  obviouslv  dicotyledonous,  although  the  writer  knows  of  no 
similar  existing  forms.     Among  previously  described  fossil  species  it  is 
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very  close  to  the  plant  from  the  greensand  of  Niedersehoena  in  Saxony 
(Cenomanian)  named  Fucoides  dichoiomus  by  Reich  and  renamed  Hali- 
serites  reichii  by  Sternberg  *  from  its  fancied  resemblance  to  a  recent  sea- 
weed Haliseris  polypodoides  Agardh.  Bronn  *  also  figures  this  plant ; 
Rossmassler  and  Cotta  refer  it  to  Chiropieris,  and  Schimper  transfers  it 
to  the  genus  Delesseria  because  of  its  supposed  resemblance  to  another 
recent  seaweed,  Delessaria  ruscifolio  Agardh.  Finally  Kotlipletz,'  recog- 
nizing its  dicotyledonous  nature  and  unknown  botanical  affinity,  has  pro- 
posed that  it  be  called  Phyllites  reichii. 

There  is  no  doubt  but  that  the  Raritan  and  the  German  plants  are  con- 
generic but  different  specifically. 

Another  somewhat  similar  form  is  Aralia  furcata  Velenovskv  '  from  the 
Perucer  schichten  (Cenomanian)  of  Bohemia,  which  is  compared  with 
recent  forms  of  Jatropha,  Vitex,  Cussonia,  etc.  It  is  hardly  an  Aralia, 
and  is  probably  congeneric  with  Fontainea  grandifolia  Xewberry  and 
Phyllites  reichii  (Sternberg)  Hothpletz. 

A  single  broken  specimen  represents  the  first  of  these  in  the  Maryland 
region. 

Occurrence, — Raritan  Formation.  Forked  Creek,  Severn  River,  Anne 
Arundel  County. 

Collection, — ^Johns  Hopkins  University. 

Genus  CARPOLITHUS  Allioni 
[Oryctographi®  Pedemontanse  Spec,  1757,  p.  6] 

Carpolithus  septlooulus  n.  sp. 
Plate  LXXXIV,  Fig.  3 

Description, — Species  based  on  the  rather  well  preserved  remains  of 
what  appears  to  be  a  compound  capsular  fruit,  consisting  of  seven  septi- 
cidal  valves.  Length  about  2  cm.  Diameter  about  1.25  cm.  Peduncle 
stout.  Valves  ovate-lanceolate  in  outline,  pointed  distad.  Texture 
coriaceous. 

'  Sternberg,  Fl.  d.  Vorwelt,  Heft,  ii,  1821,  p.  34,  pi.  xxiv,  flg.  7. 
'Bronn,  Lethsea  Geognostica,  pi.  xxviii,  flg.  1. 

•  Rothpletz,  Zeits.  deutsch.  geol.  Gesell.,  Bd.  xlviii,  1896,  p.  904. 

*  Velenovsky,  Fl.  bohm.  Kreidef.,  Theil  iii,  1883,  p.  13,  pi.  iv,  flg.  1. 
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This  species  is  based  on  a  single  remarkably  well-preserved  specimen 
washed  out  of  the  sandy  carbonaceous  clays  of  the  Magothy  foimation. 
Its  botanical  relationship  is  uncertain  since  a  variety  of  existing  genera 
have  comparable  fruits.  Among  these  might  be  mentioned  various  genera 
of  the  Euphorhiacece,  Sterculiacece,  Malvaccce,  etc.  Somewhat  similar 
Eocene  fruits  have  been  described  by  the  writer  as  species  of  Sterculio- 
carpus,  and  by  Viguier  as  species  of  Sezanella,  both  genera  being  referred 
to  the  family  Sterculiacece. 

Occurrence, — Magothy  Formation.  Deep  Cut,  Chesapeake  and  Dela- 
ware Canal,  Delaware. 

Collection, — Johns  Hopkins  University. 
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PLATE  VIII 

PAGE 

Figs.  1,  2.     TiioKACosAURis   XE<K-*:sARiEXSis    (DeKay) 347 

1.  Tooth,  side  view. 

'2.  Transverse  outline  of  same. 

Matawan  formation,  Magothy  River. 

Figs.  :>,  4.     HvposArBUs  roukrsii  Owen 349 

3.  Tooth,  side  view. 

4.  Transverse  outline  of  same. 

Monmouth  formation,  Bohemia  Mills. 

Figs.  5-7.     La^i  na   elegans   Agassiz 350 

5.  From  view  of  a  worn  tooth.     X  1. 

C.  Inside  view  of  another  specimen.     X  2. 

7.  Side  view  of  a  third  specimen.     X  2. 

Monmouth  formation,  Seat  Pleasant. 

Figs.  8,  9.     Lamna   clspidata   Agassiz 351 

8.  Inside  view,     x  1.    Matawan  formation,  C.  &  D.  Canal. 

9.  Inside  view  of  a  small   specimen,      x  2.     Monmouth   formation.    . 

Brooks'  Estate  near  Seat  Pleasant. 

Fig.  10.     Side  view  of  proximal   part  of  a   fish  spine.     X  3.     Matawan 
formation,  C.  &  D.  Canal. 

Fig.  11.     TuoRAi osAiRi:s   sp 348 

Much   worn   vertebra,  ventral   view.     Monmouth   formation.   Prince 
George's  County. 
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Fig.  1.     CoRAX  PRISTODOXTUS   (Mopton) 352 

Inside  view.    Monmouth  formation,  Bohemia  Mills. 

Fig.  2.     CoRAx    KALtATUS   Agassiz 354 

Front  view.    Matawan  formation,  C.  &  D.  Canal. 

Figs.  3-5.     E.NciioDus   dirus   Leidy 357 

3.  View  from  outside.     X  1. 

4.  Same  from  above. 

5.  Same  from  within. 

Monmouth  formation,  Seat  Pleasant. 

Figs.  6-8.     IsciiYRiiizA  MiRA  Leidy 35S 

6.  View  from  side.     X  1. 

7.  Same  from  behind. 

8.  View  of  base,  anterior  margin  at  the  bottom. 

Monmouth  formation,  Prince  George's  County. 

Figs.  9.  10.     Proximal  part  of  Batoid  (  ?)  fish  ray 

9.  View  from  below.     X  2. 
10.  View  from  side.     X  2. 

Matawan  formation,  Magothy  River. 
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Figs.  1-4.     Hoi.oi'ARiA  GABBi  Pilsbry 361 

1.  Proximal  part  of  left  nianus.     Deep  Cut,  C.  &  D.  Canal. 

2.  Carpus  with  part  of  manus.    Same  locality. 
?».  Surface  of  manus.     >  4.3.     Lenola,  N.  J. 

4.  Manus.  IncUin:;  proximal  end.    Lengtli  as  broken  33.7  mm.    Lenola. 
X.  J. 

Fig.  5.     Cai.i.ianassa  c  mnkadi  Pilsbiy 366 

Manus  and  carpus.    Brooks'  Estate  near  Seat  Pleasant,  Prince  George's 
County. 

Fig.  6.     H<h.oi»akia  (jlaiiiator   Pilsbry 362 

Manus  of  holotypo.    Lonola,  N.  J. 

Fig.  7.     Calma.nas.s.v  sp.  undet 369 

Post  105,  C.  &  D.  Canal. 

Figs.  fS,  9.     Hoi.<n'AinA  gabbi  Pilsbry.     Type 361 

8.  Edge  of  manus  sliowing  worn  teetli  of  tlie  pollex. 

9.  Side  of  manus. 

Lenola,  N.  J. 
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Figs.  1-3.     Callianassa  mortdxi  Pilsbry 3C3 

1.  Inner  view  of  manus. 

2.  Lateral  view  of  manus. 

3.  Outer  view  of  manus. 

Head  of  Bohemia  Creek. 

Figs.  4,  5.     Calliaxassa  conbadi  punctimanus  Pilsbry 368 

Figs.  6-8.     Callianassa  clabki  Pilsbry 368 

6.  Outside  of  manus,  fingers  broken  oft. 

7.  Carpus  of  another  specimen. 

8.  Manus  of  type,  the  carpus  almost  all  concealed. 

Post  105,  C.  &  D.  Canal. 

Figs.  9,  10.    Caluanassa  MORTONi  MABYLANDicA  Pilsbry.    Holotype 366 

Lateral  and  outside  views  of  cheliped,  the  merus  and  ischium  in  large 
part  concealed,  and  w^ith  the  carpus,  a  little  foreshortened,  in 
Fig.  6a. 
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Fig.  1.     Sc  Ai'inTKs  coNRADi   ( Morton) 383 

Lateral  view  of  fragment  of  whorl.    Monmouth  formation,  Brightseat, 
Prince  George's  County. 

Figs.  2,  3.     BAt'ULiTKS  ov-\Tr.s  Say 375 

2.  Lateral  view. 

3.  Posterior  view  of  same. 

Matawan  formation,  near  Summit  Bridge,  Chesapeake  and 
Delaware  Canal,  Delaware. 

Figs.  4-6.     Bklkmmtklla  amkkicaxa   (Morton) 394 

4.  Median  longitudinal  section  of  rostrum  showing  radial  fibers  and 

cavity  of  phragmacone. 

5.  Ventral  view  of  rostrum. 

6.  Ventral  view  of  another  specimen. 

Monmouth  formation,  Bohemia  Mills,  Cecil  County. 

Fig.  7.     MoRTONKEBAS  DELAWARENSis  (Mortou)  Wellcr 391 

Peripheral  view  of  portion  of  whorl.    Matawan  formation,  near  Sum- 
mit Bridge,  Chesapeake  and  Delaware  Canal,  Delaware. 

Figs.  8,  9.     Baculitks  aspeb  Morton 377 

8.  Lateral  view.     X  IVj- 

9.  Posterior  view  of  same.    X  1V1»- 

Matawan    formation.    Post    218.    Chesapeake   and    Delaware 
Canal,  Delaware. 
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Placexticeuas  placenta  ( DeKay )  Meek 385 

Frajonent  of  an  old  individual  from  the  Matawan  formation  of  the 
r.  &  D.  Canal. 
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Figs.  1,  2.     PoLYNiCES  (Euspiba)  halli  (Gabb) 499 

1.  Dorsal  view. 

2.  Ventral  view. 

Monmouth  formation,  2  miles  southwest  of  Oxon  Hill,  Prince 
George's  County. 

Figs.  3,  4.     Amaubopsis  compacta  Gardner  n.  sp 504 

3.  Dorsal  view.     X  3. 

4.  Ventral  view.    X  3. 

Monmouth    formation,    McNeys    Corners,    Prince    George's 
County. 

Fig.  5.     Makgarite»  exe\'ata  Gardner  n.  sp 506 

Dorsal  view  of  internal  cast.    X  5.    Monmouth  formation,  Brightseat, 
Prince  George's  County. 

Fig.  6.     Margaritks  depressa  Gardner  n.  sp 505 

Ventral  view  of  internal  cast.    X  5.    Monmouth  formation,  Brightseat, 
Prince  George's  County. 

Fig.  7.     SoLARii'M  MOXMouTHENsis  Gardner  n.  sp 494 

View  of  spire.    X  2.    Monmouth  formation,  2  miles  southwest  of  Oxon 
Hill,  Prince  George's  County. 

Fig.  8.    Gybodes  petbosus  (Morton)  Gabb 496 

Dorsal  view  of  internal  cast  with  adhering  portions  of  shell.     Mon- 
mouth formation,  Brightseat,  Prince  George's  County. 

Fig.  9.     Ei'TBEPiioi'EBAS  DEKATi  (Morton)  Hyatt 372 

Lateral   view  of  young  individual.     Monmouth   formation,   Brooks' 
Estate  near  Seat  Pleasant,  Prince  George's  County. 

Fig.  10.     Sphexodisci's  lobatl's  (Tuomey)  Meek 388 

Lateral  view  of  one  of  the  earlier  whorls.    X  2.    Monmouth  formation, 
Brightseat,  Prince  George's  County. 
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Figs.  1,  2.     TiRKis  SKDKscLAKA  Gardner  n.  sp 418 

1.  Dorsal  view. 

2.  Ventral  view. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  3,  4.     TiRKiK  MONMoiTiiENsis  Gardner  n.  sp 418 

3.  Dorsal  view. 

4.  Ventral  view. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  5.     PYKiKX'srs  whitfieldi  Gardner  n.  sp 461 

Ventral    view.     Monmouth    formation,   Briglitseat,   Prince   George's 
County. 

Fig.  r».     TiRRis  TERRAMARiA  Gardner  n.  sp 416 

Ventral  view.    X  6.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 

Fig.  7.     TrRRis  welleri  Gardner  n.  sp 417 

Dorsal    view.      Monmouth    formation,    Brightseat,    Prince    George's 
County. 

Figs.  8,  9.     Si'Rc  ULA  AMiCA  Gardner  n.  sp 420 

8.  Dorsal  view.     X  2. 

9.  Ventral  view  of  another  specimen.     X  2. 

Monmouth  formation,  Friendly,  Prince  George's  County. 

Fig.  10.    Olivella  MONMOUTHEN8I8  Gardner  n.  sp 421 

Ventral  view.    X  2.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 

Fig.  11.     Fasciolaria  ?  sp 438 

Ventral   view.     Monmouth   formation,   Brightseat,   Prince   George's 
County. 

Fig.  12.     Fasciolaria  ?  juncea  Gardner  n.  sp 438 

Dorsal  view^.    X  2.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 

Fig.  13.     ExiLiA  cBETACEA  Gardner  n.  sp 464 

Dorsal  view.    X  5.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 
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Fig.  1.     RosTELLiTES  MARYLANDicus  Gardner  n.  sp 424 

Ventral    view.     Monmouth    formation,   Brightseat,    Prince   George's 
County. 

Figs.  2,  3.     AxcHi'RA  (?)  MONMOiTHENsis  Gardner  n.  sp 476 

2.  Dorsal  view  of  cast  of  interior. 

3.  Ventral  view  of  same. 

Monmouth   formation,   Brooks'   Estate  near   Seat   Pleasant, 
Prince  George's  County. 

Fig.  4.     Pyrifl'sus  vittatus  Gardner  n.  sp 458 

Ventral  view  of  a  somewhat  crushed  specimen.    Monmouth  formation, 
Brightseat,  Prince  George's  County. 

Fig.  5.     LioPEPLi'M    CRETACEUM    (Courad) 431 

Ventral    view.     Monmouth    formation,   Brightseat,   Prince    George's 
County. 

Figs.  6,  7.     LioPEPLUM  MOXMOUTHENsis  Gardner  n.  sp 432 

6.  Ventral  view. 

7.  Dorsal  view. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 

Fig.  8.    VoLUTOMORPHA  coNRADi  Gabb 427 

Ventral  view  of  cast.    Monmouth  formation,  2  miles  southwest  of  Oxon 
Hill,  Prince  George's  County. 

Figs.  9,  10.     PYROP8I8  RETiFER  (Gabb)  Whitfield 452 

9.  Ventral  view  of  cast  with  portions  of  shell  adhering.    X  2. 

10.  Dorsal  view  of  same.    X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  11,  12.    Epitoxium  cechjum  Gardner  n.  sp 479 

11.  Dorsal  view  of  several  whorls. 

12.  Basal  view  of  same. 

Monmouth  formation,  Bohemia  Mills,  Cecil  County. 


til 


MARVL*NO  OEOLOQICAL  SURVEY 


UPPER  CRETACEOUS,  f 


HOLL.USCA — GASTROPODA 


PLATE  XVI 

I'Ar.E 
Figs.  1,  2.     Pykopsis  xRorjiiKoRMis   (Tuomey)   Gabb 44<* 

1.  Ventral  view. 

2.  View  of  spire. 

Monmouth  formation,  Briglitseat,  Prince  George's  County. 

Fig.  o.     Pyropsis  lkxolensis  Weller 453 

Vifw  of  squeeze  of  mold  of  exterior.     Matawan  formation,  locality 
unknown. 


Fig.  4.     PvRiFrsr.s  sp.    (immature) 463 

View  of  squeeze  of  mold  of  exterior.     Monmouth  formation,  2  miles 
southwest  of  Oxon  Hill.  Prince  George's  County. 

Figs.  .">,  6.     PvRiKrsrs  monmoithf.xsis  Gardner  n.  sp 450 

5.  Dorsal  view. 
€    Ventral  view. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  7-9.     Pyrifisis  marylandtci's  Gardner  n.  sp 457 

7.  Dorsal  view  of  cast.     X  2. 

8.  Ventral  view  of  same.     X  2. 

9.  View  of  squeeze  of  mold  of  exterior.     X  2. 

Monmouth  formation,  Brightseat.  Prince  George's  County. 

Fig.  10.    PsEif)OMKLA.MA  Mo-N.MouTHExsis  Gardner  n.  sp 4S0 

Ventral  view.    X  3.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 
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Fig.  1.     TuRRiTELLA  PABAVERTEBB0IDE8  Gardner  n.  sp 488 

View  of  several  whorls.     Monmouth   formation,  Brightseat,  Prince 
George's  County. 

Fig.  2.    VoLUTOMORPHA  PERORNATA  Gardner  n.  sp 428 

Dorsal  view.    X  2.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 

Figs.  3,  4.     TrRRiTELLA  DELMAB  Gardner  n.  sp 487 

3.  Squeeze  of  mold  of  exteriors.     X  2. 

4.  Internal  cast.    X  2. 

Matawan    formation,   Post   105,   Chesapeake   and    Delaware 
Canal,  Delaware. 

Figs.  5,  6.     PuoNELLi's  GOLDMAN!  Gardner  n.  sp 469 

5.  Ventral  view. 

6.  Dorsal  view. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  7.     Epitonium  marylaxdicum  Gardner  n.  sp 478 

View  of  several   whorls.      X  3.     Monmouth    formation,   Brightseat, 
Prince  George's  County. 

Figs.  8,  9.     Sei{pi:ix>rbi8  marylandica  Gardner  n.  sp 482 

8.  Upper  surface  of  two  constituent  tubes.    X  2. 

9.  Lower  surface  of  same.    X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  10.    Turriteixa  bonahpes  Gardner  n.  sp 487 

View  of  squeeze  of  mold.    X  2.     Magothy  formation.  Good  Hope  Hill 
near  Anacostia,  D.  C. 
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Figs.  1,  2.     RiNGicuLA  (LARKi  Gardner  n.  sp 400 

1.  Dorsal  view.     X  3. 

2.  Ventral  view.     X  3. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  3,  4.     At  TKox   i.iNTKis    ( Conrad  ) 397 

3.  Dorsal  view.     X  3. 

4.  Ventral  view.     X  3. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  5,  (>.     AVKLI.AXA  pi.xGns  Gardner  n.  sp 406 

5.  Dorsal  view.     X  2. 

6.  Ventral  view.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  7.     AvKLL.v.\.\  i.iXTOM  Gardner  n.  sp 406 

Dorsal  view.     X  2.     Monmouth  formation,  2  miles  southw^est  of  Oxon 
Hill,  Princo  George's  County. 

Figs.  8,  9.     Haminea  cylixdrica  Gardner  n.  sp 409 

8.  Ventral  view.     X  2. 

9.  Dorsal  view.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  10,  1 1.     CvLrcHXA   rkcta  Gabb 411 

10.  Ventral  view.     X  3. 

11.  Dorsal  view.     X  3. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  12.     MoKKA  XATittT.LA  Gabb 465 

Squeeze  of  mold  of  exterior.    Matawan  formation,  locality  unknown. 

Fig.  13.     MoRKA  .MAHYi.AXDicA  Gardner  n.  sp 466 

Ventral  view.     X  2.  Monmouth  formation,  2  miles  southwest  of  Oxon 
Hill,  Prince  George's  County. 

Figs.  14,  15.     Paladmete  taxc  eli^ria  (Conrad) 413 

14.  Ventral  view.     X  2. 

15.  Dorsal  view.     X  2. 

2V2  miles  south  of  Dumas,  Texas,  U.  S.  National  Museum. 


914 


^ 


^     {p     ^ 


UOLLUSCA — GASTROPODA 


PLATE  XIX 

PAGE 

Figs.  1-4.    NucuLA  SLACKiANA  Gabb 511 

1.  Exterior  of  left  valve. 

2.  Ventral  view  of  double  valves. 

3.  Dorsal  view  of  double  valves. 

4.  Dorsal  view  of  right  valve.     X  2. 

Monmouth  formation.  1  mile  west  of  Friendly,  Prince  George's 
County. 

Figs.  5.  6.     Nuc iLA  AMIGA  Gardner  n.  sp 514 

5.  Interior  of  right  valve.    X  3. 

6.  Exterior  of  same.     X  3. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 

Fig.  7.    NucuLA  MicBOSTRiATA  Gardner  n.  sp 515 

Exterior  of   right   valve.      X  3.     Monmouth    formation,   Brightseat, 
Prince  George's  County. 

Figs.  8,  9.    Leda  rostratbuncata  Gardner  n.  sp 517 

8.  Exterior  of  right  valve.    X  2.    Monmouth  formation.  Brooks'  Estate 

near  Seat  Pleasant,  Prince  George's  County. 

9.  Exterior  of  left  valve.     X  2.    Monmouth  formation,  1  mile  west  of 

Friendly,  Prince  George's  County. 

Figs.  10-12.     Leda  whitkieldi  Gardner  n.  sp 516 

10.  Exterior  of  left  valve.    X  4. 

11.  Interior  of  same.     X  4. 

Monmouth  formation.  Friendly,  Prince  George's  County. 

12.  Dorsal  view  of  double  valves.    X  5.    Monmouth  formation.  Bright- 

seat,  Prince  George's  County. 

Fig.  13.    YoLDiA  LONGIFRON8  (Conrad)  Johnson 518 

Exterior  of  left  valve.    Ripley  formation,  Union  County,  Mississippi, 
U.  S.  National  Museum. 

Fig.  14.    You)iA  xoxoNTOwxExsis  Gardner  n.  sp 521 

Cast  of  right  valve.    Manasquan  formation.  South  Feeder  Noxontown 
Pond,  Delaware. 

Fig.  15.    Nemodox  staxtoxi  Gardner  n.  sp 527 

Exterior  of  right  valve.     Monmouth  formation,  Brightseat,  Prince 
George's  County. 
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Figs.  1,  2.     Pekissonota  littlii  Gardner  n.  sp 523 

1.  Double  valves  from  left  side.     X  2. 

2.  Dorsal  view  of  same.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs,  o,  4.     Nemodox  euf^vlexsis   (Gabb )  Conrad 525 

o.  Interior  of  left  valve.    X  3. 

4.  Exterior  of  same.     X  3. 

Monmouth  formation,  Friendly,  Prince  George's  County. 

Figs.  5-7.     Nemoiwx  cecilius  Gardner  n.  sp 528 

5.  Cast  of  a  left  valve.    X  IVj- 

6.  Cast  of  left  valve.    X  2. 

7.  Squeeze  taken  from  natural  mold  of  sculpture.    X  2. 

Monmouth  formation,  Fredericktown,  Cecil  County. 

Figs.  8,  9.     Crci'LL-*:A  vri.(;ABis  Morton 529 

8.  Interior  of  left  valve  of  adult. 

9.  Exterior  of  same. 

Ripley  formation,  Ripley,  Mississippi,  U.  S.  National  Museum. 
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Figs.    1,    2.      ClXirLLiEA    VULGARIS    MOFtOD 529 

1.  Exterior  of  left  valve  of  immature  specimen. 

2.  Interior  of  same. 

Ripley  formation,  Ripley,  Mississippi,  U.  S.  National  Museum. 

Figs.  3,  4.    Abc'a  saffobdi  Gabb 537 

3.  Interior  of  left  valve.    X  6. 

4.  Exterior  of  same.    X  6. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  5,  6.    Abca  uaxdi  Gardner  n.  sp 539 

5.  Cast  of  double  valves  from  right  side. 

6.  Anterior  view  of  same. 

Matawan  formation,  Camp  U.  &  I.,  Chesapeake  and  Delaware 
Canal,  Delaware. 

Figs.  7-9.    Glycymebis  (PosTLiGATA)  woRDEM  Gardner  n.  sub.  gen.  et  sp.. .  543 

7.  Interior  of  left  valve.     X  5. 

8.  Exterior  of  right  valve.     X  3. 

9.  Posterior  view  of  double  valves.    X  3. 

Monmouth  formation,  Friendly,  Prince  George's  County. 

Fig.  10.    Ptebia  petbosa  (Conrad)  Meek 548 

Cast  of  left  valve.    Monmouth  formation,  Bohemia  Mills,  Cecil  County. 

Fig.  11.    Ptebia  bhombica  Gardner  n.  sp 549 

Hinge  of  left  valve.     X  5.     Monmouth   formation,  1  mile  west  of 
Friendly,  Prince  George's  County. 

Fig.  12.     Pi.NXA  laqueata  Conrad 545 

Broken  cast  of  double  valves.    Matawan  formation,  Post  105,  Chesa- 
peake and  Delaware  Canal,  Delaware. 
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Figs.  1-3.     Ptkria  ruombk  a  Gardner  n.  sp 549 

1.  Exterior  of  right  valve  of  young  individual. 

2.  Exterior  of  left  valve  of  adult. 

3.  Interior  of  same. 

Monmouth  formation.  Brightseat,  Prince  George's  County. 

Fig.  4.   OSTRKA  LARVA  8UB8P.  FALCATA  MortOU 552 

Exterior  of  right  valve.     X  2.    Monmouth  formation.  Brooks*  Estate 
near  Seat  Pleasant,  Prince  George's  County. 

Fig.    5.      OSTREA   LARVA   SLBSP.    NA8UTA   MortOU 554 

Exterior  of  right  valve.     X  1%.     Monmouth  formation,  Brightseat, 
Prince  George's  County. 

Figs.    6-8.       OSTREA  LARVA  Sl'BSP.   MESE.NTERICA   MortOU 555 

6.  Exterior  of  left  valve.    X  4. 

7.  Interior  of  same.     X  4. 

Monmouth    formation,    McXey's    Corners,    Prince    George's 
County. 

8.  Exterior  of  left  valve.     X  2.    Monmouth  formation.  Brooks'  Estate 

near  Seat  Pleasant,  Prince  George's  County. 
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Fi?s.  ],  2.     Ohtiu:a  larva  fttBSp.  mkarmlrk.v  3fortOD 555 

1.  Interior  of  left  valve.    /  li^. 
:;.  Exterior  of  same.    /  I'.i- 

Monmouth  formation,  BrUhUeat,  Prlnc^  George's  County. 

Fisf.  ^.     O.sTisKA  HI  isH  PAT  I  LATA  Fofbes 561 

Ir.terior  of  left,  valve.    Mod  mouth  formation.  Brooks'  Estate  near  .S':at 
I^easant,  Prince  George's  County. 

Flifs.  4,  5.     0<4T»LA    MOXMOLTiiL.\j*is    Weiler 55S 

4.  Interior  of  right  valve. 

5.  Kxt-'-rior  of  same. 

.Monmouth   formation.   Brook.-'   E.state  near   Seat   Plea.«uint. 
Prince  George's  County. 
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Fig.    1.      OSTBEA    SUBSPATITLATA    ForbCS 561 

Exterior  of  left  valve.    Monmouth  formation,  Brooks'  Estate  near  Seat 
Pleasant,  Prince  George's  County. 

Figs.  2-4.    OsTREA  TECncx)STA  Qabb 560 

2.  Interior  of  left  valve.     X  2. 

3.  Exterior  of  same.     X  2. 

Monmouth   formation,   Brooks'   Estate  near   Seat  Pleasant, 
Prince  George's  County. 

4.  Double  valves  from  the  right  side.     X  2.     Monmouth  formation, 

Brightseat,  Prince  George's  County. 

Figs.  5,  6.    OsTKEA  FABA  Gardner  n.  sp 559 

5.  Exterior  of  right  valve. 

6.  Interior  of  same. 

Monmouth  formation,   Brooks'  Estate  near  Seat  Pleasant, 
Prince  George's  County. 
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Fig^s.  1-4.    OsTBEA  (Gbypiiostbea)  vomeb  (Morton)  Meek 579 

1.  Exterior  of  left  valve.    X  2. 

2.  Interior  of  same.    X  2. 

Matawan  formation,  Camp  Fox,  Chesapeake  and  Delaware 
Canal,  Delaware. 

3.  Interior  of  right  valve.     X  2. 

4.  Exterior  of  same.    X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  5.    ExoGYBA  cosTATA  Say 564 

Exterior  of  left  valve.     Monmouth   formation,   Brightseat,   Prince 
George's  County. 
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Pigs.  1,  2.     ExoGYBA  C08TATA   Say 564 

1.  Interior  of  left  valve. 

2.  Interior  of  right  valve. 

Monmouth  formation,  Brlghtseat,  Prince  George's  County. 
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Figs.  1,  2.     ExoG YRA  cosTATA  Say 564 

1.  Exterior  of  right  valve.    Monmouth  formation,  Brightseat.  Evince 

George's  County. 

2.  Exterior  of  left  valve.    Monmoutli  formation,  Brooks'  Estate  near 

Seat  Pleasant,  Prince  George's  County. 

Fig.  3.     ExoGYKA  COSTATA  suKSP.  CANCELLATA  Stephenson 566 

Exterior  of  loft  valve.    Monmouth  formation,  head  of  Little  Bohemia 
Creek,  Cecil  County. 
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Figs.  1,  2.     Gryph.ka  (Pycnodonte)  vesk  ti.aris  (Lamarck)  Race  A 575 

1.  Exterior  of  left  valve. 

2.  Interior  of  same. 

Matawan  formation.  Camp   Fox,  Chesapeake  and   Delaware 
Canal,  Delaware. 
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Fig.  1.    GBTPHiEA  (PTCN(MX>Nns)  VE8ICULABI8  (Lamarck)  Race  A 576 

Interior  of  right  valve.    Matawan  formation.  Poet  198-199,  Chesapeake 
and  Delaware  Canal,  Delaware. 

Figs.  2,  3.    GBYPHiGA  (Ptcnodonte)  vesiculabis  (Lamarck)  Race  B 576 

2.  Interior  of  right  valve. 

3.  Interior  of  left  valve  of  same  individual. 

Matawan  formation.  Camp  Fox,  Chesapeake  and  Delaware 
Canal,  Delaware. 
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Figs.  1,  2.    GRYPHiEA  ( Pycnodoi^te)  vesicularis  (Lamarck)  Race  B 576 

1.  Exterior  of  left  valve. 

2.  Exterior  of  right  valve  of  same  individual. 

Matawan  formation,  Camp  Fox,  Chesapeake  and  Delaware 
Canal,  Delaware. 

Figs.  3,  4.     Gryi»ii.«a  (Pycxodonte)  vesicularis  (Lamarck)  Race  indet. 

3.  Exterior  of  immature  right  valve.    X  2. 

4.  Interior  of  same,  showing  excentric  posterior  adductor  of  young. 

Monmouth   formation.   Brooks'  Estate  near   Seat  Pleasant, 
Prince  Cleorge's  County. 
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Figs.  1-3.    GRYPHiEA  (Pycnodonte)  YE8ICULABI8  (Lamarck)  Race  D..   ••  576 

1.  Exterior  of  adult  left  valve. 

2.  Interior  of  right  valve. 

3.  Interior  of  left  valve  of  same  Individual. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 
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Figs.  1-3.    GBYPHiEA  (Pycnodonte)  vesiculabis  (Lamarck)  Race  D 576 

1.  Interior  of  left  valve  of  adult. 

2.  Exterior  of  left  valve  of  younger  individual. 

3.  Double  valves  of  same  viewed  from  right  side. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 
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Figs.  1-3.    Gbtpil£a  (Ptcnodonte)  vesicilabis  (Lamarck)  Race  E 576 

1.  Exterior  of  left  valve. 

2.  Interior  of  same. 

3.  Interior  of  right  valve. 

Manasquan  formation,  Noxontown  Mill  Pond,  Delaware. 

Figs.  4-6.     Grypii.«a  (Pvcnodoxte)  pusiixa  Gardner  n.  sp 578 

4.  Exterior  of  left  valve. 

5.  Interior  of  same. 

6.  Interior  of  right  valve. 

Monmouth  formation,  Great  Bohemia  Creek,  Cecil  County. 
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Figs.  1,  2.     Trigoma  evfalensis  Gabb 582 

1.  Exterior  of  right  valve.     X  2. 

2.  Interior  of  same.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  3-5.     Pecten  augillensis  Conrad 588 

3.  Exterior  of  immature  left  valve.     X  2. 

4.  Exterior  of  adult  left  valve. 

5.  Portion  of  sculpture  of  same.     X  5. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  6,  7.     Pecten    venusti:s    Morton 591 

6.  Exterior  of  right  valve.     X  3. 

7.  Exterior  of  left  valve.     X  3. 

Houston,  Mississippi,  U.  S.  National  Museum. 

Figs.  8,  9.     Pecten  simplkius  Conrad 595 

8.  Exterior  of  left  valve.     X  2. 

9.  Exterior  of  right  valve.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  10.     Pecten  quinquecostata  Sowerby 596 

Cast  of  interior  of  right  valve.    Matawan  formation.  Camp  Fox,  Chesa- 
peake and  Delaware  Canal,  Delaware. 

Fig.  11.    Lima  obuqua  Gardner  n.  sp 603 

Exterior  of  left  valve.    X  3.    Monmouth  formation.  Brooks'  Estate  near 
Scat  Pleasant,  Prince  George's  County. 

Figs.  12,  13.     Lima  reticulata  Forbes 600 

12.  Exterior  of  right  valve.     X  5. 

13.  Interior  of  same.    X  5. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  14,  15.     Lima  serrata  Gardner  n.  sp 602 

14.  Interior  of  left  valve.     X  4. 

15.  Exterior  of  same.     X  4. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 
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Pigs.  1,  2.     Anomia  argentaria  Morton 608 

1.  Exterior  of  left  valve.    X  2. 

2.  Interior  of  right  valve.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Pigs.  3,  4.     Anomia   TEIXI.VOIDK8   Mortou 610 

3.  Exterior  of  right  valve. 

4.  Interior  of  same. 

Monmouth  formation.  Briar  Point,  Chesapeake  and  Delaware 
.  Canal,  Delaware. 

Figs.  5,  6.    Anomia  ornata  Gabb 612 

5.  Interior  of  left  valve.     X  2. 

6.  Exterior  of  same.     X  2. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 

Figs.  7-10.    Anomia  forteplicata  Gardner  n.  sp 613 

7.  Exterior  of  left  valve.     X  1V6. 

8.  Interior  of  left  valve.    X  3. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 

9.  Exterior  of  left  valve.     X  2. 
10.  Interior  of  same.    X  2. 

Monmouth    formation,    McNeys    Corners,    Prince    George's 
County. 

Figs.  11,  12.    Paranomia  lineata  Conrad 606 

11.  Exterior  of  left  valve. 

12.  Exterior  of  another  left  valve. 

Ripley  formation,  Ripley,  Mississippi,  U.  S.  National  Museum. 
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Figs.  1,  2.    Modiolus  sedesclabus  Gardner  n.  sp 616 

1.  Exterior  of  right  valve. 

2.  Dorsal  view  of  double  valves. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Pig.  3.     Modiolus  trigoxus  Gardner  n.  sp 616 

Exterior  of  left  valve.     X  2.     Monmouth  formation,  Brooks'  Estate 
near  Seat  Pleasant,  Prince  George's  County. 

Figs.  4-6.     LiTiiopiiAGA    Bii'LEYAXA   Gabb 618 

4.  Cast  of  double  valves  from  right  side. 

5.  Front  view  of  same. 

Matawan  formation.  Post  198-199,  Chesapeake  and  Delaware 
Canal,  Delaware. 

6.  Aggregation  of  casts.    Matawan  formation.  Camp  Fox,  Chesapeake 

and  Delaware  Canal,  Delaware. 

Figs.  7-9.     LiTHOi»iiAGA  coxciiAFODEXTis  Gardner  n.  sp 619 

7.  Cast  of  double  valves  from  right  side.     X  3. 

8.  Dorsal  view  of  same.     X  3. 

9.  Left  valve  in  situ. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  10,  11.     LiTHOPHAGA  jULi.i:  ( Lea ) 620 

10.  Double  valves  from  right  side.     X  2. 

11.  Front  view  of  same.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  12,  13.     LiTHOPHAGA  T^viTCHELLi  Gardner  n.  sp 622 

12.  Double  valves  from  right  side.     X  IVj. 

13.  Front  view  of  same.     X  1%. 

Monmouth  formation,  railroad  cut  1  mile  west  of  Seat  Pleas- 
ant, Prince  George's  County. 

Fig.  14.     LiTiioi'HAGA  iJXGUA  Gardner  n.  sp 621 

Exterior  of  left  valve.    X  3.    Monmouth  formation,  Brightseat,  Prince 
George's  County. 

Fig.  15.     LiopisTHA   PiioTEXTA  Courad 636 

Exterior   of   left   valve.      Monmouth    formation,    Brightseat,    Prince 
George's  County. 

Figs.  16-1 8.     Crexella    .serica   Conrad 624 

16.  Exterior  of  left  valve.     X  6. 

17.  Interior  of  same.     X  6. 

18.  Dorsal  view  of  double  valves.     X  6. 

Monmouth  formation,  Brightseat.  Prince  George's  County. 

Fig.  19.    Cbexfxla  elegaxtula  Meek  and  Hayden 625 

Cast  of  left  valve.    Monmouth  formation,  Brightseat,  Prince  George's 
County. 

Figs.  20,  21.     SoLYMA  LiXEOLATA  Courad 701 

20.  Double  valves  from  left  side. 

21.  Dorsal  view  of  same. 

Chatfield,  Navarro  County,  Texas,  U.  S.  National  Museum. 
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Figs.    1-3.      PHOLADOM YA   OCCIDENTALIS    MOltOD 630 

1.  Cast  of  double  valves  from  left  side. 

2.  Same  from  right  side. 

3.  Dorsal  view  of  same. 

Matawan    formation.   Post   218,   Chesapeake   and    Delaware 
Canal,  Delaware. 

Figs.  4,  5.    CusriDARiA  cucubbita  Gardner  n.  sp 641 

4.  Cast  of  double  valves  from  right  side.    X  3. 

5.  Dorsal  view  of  same.     X  3. 

Matawan  formation,  %  mile  southwest  of  Ulmstead  Point, 
Anne  Arundel  County. 

Figs.  6,  7.    CuBPiDARiA  AMPULLA  Gardner  n.  sp 640 

6.  Cast  of  double  valves  from  left  side.     X  3. 

7.  Dorsal  view  of  same.     X  3. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  8-11.     Dbeissena  tippana  Conrad 628 

8.  Exterior  of  left  valve. 

9.  Exterior  of  right  valve. 

10.  Anterior  view  of  double  valves. 

11.  Interior  of  left  valve. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 
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Pig.  1.    PiioLADOMYA  coNBADi  Gardner  n.  sp 632 

Cast  of  left  valve.    1%  miles  north  of  Fort  Deposit,  Alabama,  U.  S. 
National  Museum. 

Figs.  2-7.    Ve:?iella  conbadi  (Morton)  Stoliczka 643 

2.  Exterior  of  very  young  right  valve.     X  3. 

3.  Interior  of  same.     X  3. 

4.  Interior  of  right  valve. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

5.  Exterior  of  adult  left  valve. 

6.  Cast  of  right  valve  in  apposition  with  left  valve. 

7.  Dorsal  view  of  same. 

Monmouth   formation.  Brooks'   Estate  near   Seat  Pleasant* 
Prince  George's  County. 
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Figs.  1-4.    Cbassatellites  vadosub  (Morton)  Johnson 649 

1.  Exterior  of  left  valve. 

2.  Interior  of  same. 

3.  Exterior  of  left  valve. 

4.  Anterior  view  of  double  valves. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Fig.  5.    Cbassatelutes  ptebopsis  (Conrad ) 656 

Exterior  of  right  valve.    Monmouth  formation,  near  Oakland,  Prince 
George's  County,  U.  S.  National  Museum. 

Figs.  6,  7.    Cbassatellites  linteus  (Conrad)  Johnson 653 

6.  Interior  of  right  valve. 

7.  Exterior  of  same. 

Monmouth  formation,  Brightseat,  Prince  Creorge's  County. 

Figs.  8,  9.     PiiAcoiDES  noxostowxexsis  Gardner  n.  sp 660 

8.  Cast  of  left  valve. 

9.  Squeeze  of  mold  of  external  sculpture. 

Manasquan  formation,  Noxontown  Mill  Pond,  Delaware. 

Figs.  10,  11.    Mybt^ea  stefiiensom  Gardner  n.  sp 659 

10.  Interior  of  left  valve.     X  4. 

11.  Exterior  of  same.     X  4. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 
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Figs.  1,  2.    Cabdium  eufalense  Conrad 664 

1.  Exterior  of  left  valve. 

2.  Interior  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  3,  4.    Antigona  ( Aphbodina)  tippana  (Conrad) 681 

3.  Exterior  of  left  valve. 

4.  Interior  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  5-7.     Lbgumen  planulatum  (Conrad)  Gabb 684 

5.  Exterior  of  right  valve. 

6.  Double  valves  from  right  side. 

7.  Dorsal  view  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  8-10.    Ctpbimeria  depbessa  Conrad 687 

8.  Interior  of  left  valve.     Monmouth  formation,  Brightseat,  Prince 

George's  County. 

9.  Exterior  of  left  valve. 
10.  Dorsal  view  of  same. 

Monmouth  formation,  near  Oakland,  Prince  George's  County. 

Figs.  11,  12.    Cyprimebia  majob  Gardner  n.  sp 689 

11.  Exterior  of  right  valve  of  young  individual. 

12.  Interior  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 
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Figs.  1-4.    Cypbimeria  majob  Gardner  n.  sp 689 

1.  Exterior  of  left  valve  of  young  specimen. 

2.  Interior  of  same. 

3.  Exterior  of  left  valve  of  adult  specimen. 

4.  Interior  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  5,  6.     Cyclixa  pabva  Gardner  n.  sp 678 

5.  Interior  of  right  valve.     X  6. 

6.  Exterior  of  same.    X  6. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 
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Pig.  1.    Ctprimebia  major  Gardner  n.  sp 689 

Exterior  of  gerontic  right  valve.     Monmouth  formation,  Brightseat, 
Prince  George's  County,  U.  S.  National  Museum. 

Fig.  2.    Teluna  ( Acbopaoia)  oabbi  Gardner  n.  sp 694 

Exterior  of  right  valve.    Monmouth  formation,  1  mile  west  of  Friendly, 
Prince  George's  County. 

Figs.  3,  4.    Aenona  EUFALEN8I8  Courad 697 

3.  Exterior  of  left  valve.     X  2.     Monmouth  formation,  Brightseat, 

Prince  George's  County. 

4.  Exterior  of  right  valve.    X  2.    Monmouth  formation,  near  Oakland, 

Prince  George's  County,  U.  S.  National  Museum. 

Figs.  5,  6.     Tfxlimmera  eborea  Conrad 695 

5.  Exterior  of  right  valve.    X  2. 

6.  Dorsal  view  of  double  valves.     X  2. 

Monmouth   formation.   Brooks'   Estate  near   Seat  Pleasant, 
Prince  George's  County. 

Figs.  7,  8.    Leptosolen  bipucata  Conrad 703 

7.  Dorsal  view  of  internal  cast  of  double  valves.    Monmouth  formation, 

2  miles  southwest  of  Oxon  Hill,  Prince  George's  County. 

8.  Exterior  of  right  valve.     X  2.     Monmouth  formation.  Brightseat, 

Prince  George's  County. 
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Fig.  1.    Cyphimebia  major  Gardner  n.  sp 689 

Hinge  of  gerontic  right  valve.     Monmouth   formation,   Brightseat, 
Prince  George's  County,  U.  S.  National  Museum. 

Figs.  2,  3.     Spisula  (Cymbophoha)  berryi  Gardner  n.  sp 708 

2.  Exterior  of  right  valve.     X  2. 

3.  Dorsal  view  of  double  valves.     X  2. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  4,  5.    Spisula  (Cymbophoha)  wohdem  Gardner  n.  sp 709 

4.  Interior  of  left  valve. 

5.  Exterior  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  6,  7.    CoBBi'LA  CRASSIPLICA  Gabb 713 

6.  Exterior  of  right  valve.    X  6. 

7.  Double  valves  from  left  side.    X  5. 

Monmouth  formation,  1  mile  west  of  Friendly,  Prince  George's 
County. 

Figs.  8-10.    CoRBULA  TERBAMABiA  Gardner  n.  sp 716 

8.  Exterior  of  right  valve.     X  3. 

9.  Interior  of  same.    X  3. 

10.  Double  valves  from  left  side.     X  3. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 


UPPER  CRETACEOUS,  PLATE  XLIII 


m> 


M  OLLUSC  A P  EL  EC  Y  POD  A 


PLATE  XLIV 

PAGE 

Figs.  1-3.    CoBBULA  PEBCOMPBE8SA  Gardner  n.  sp 717 

1.  Exterior  of  right  valve.     X  3. 

2.  Interior  of  same.    X  3. 

3.  Dorsal  view  of  double  valves.     X  3. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  4-8.    CoRBULA  MONMOUTHENSis  Gardner  n.  sp 715 

4.  Exterior  of  left  valve.    X  3. 

5.  Interior  of  same.     X  3. 

6.  Exterior  of  right  valve.    X  3. 

7.  Interior  of  same.     X  3. 

8.  Dorsal  view  of  double  valves.     X  3. 

Monmouth   formation.   Brooks*   Estate   near   Seat  Pleasant, 
Prince  George's  County. 

Figs.  9-15.    CoBBULA  8UBRADIATA  Gardner  n.  sp 718 

9.  Exterior  of  left  valve.     X  5. 

10.  Interior  of  same.    X  5. 

11.  Exterior  of  right  valve.     X  5. 

12.  Interior  of  same.     X  5. 

Monmouth   formation.  Brooks'  Estate  near   Seat  Pleasant, 
Prince  George's  County. 

13.  Double  valves  from  left  side.    X  5. 

14.  Same  from  left  side.    X  5. 

15.  Dorsal  view  of  same.     X  5. 

Monmouth  formation,  Brightseat.  Prince  George's  County. 
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Fig.  1.    Pholas   pectorosa  Conrad 724 

Exterior  of  right  valve.     Monmouth  formation,  Brightseat,  Prince 
George's  County. 

Fig.  2.    Pasope  bonaspes  Gardner  n.  sp 723 

Internal  cast  of  left  valve.    Magothy  formation,  Good  Hope  Hill  near 
Anacostla,  D.  C. 

Fig.  3.    Tebedo  biiombica  Gardner  n.  sp 732 

Exterior  of  imperfect  right  valve.    Monmouth  formation,  Brightseat, 
Prince  George's  County. 

Figs.  4,  5.    Panope  moxmouthensis  Gardner  n.  sp 722 

4.  Exterior  of  right  valve. 

5.  Hinge  of  right  valve. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 
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Unless  otherwise  specified  all  the  specimens  illustrated  on  this  plate  are 
from  the  Vincentown  limesand  of  New  Jersey. 

PACK 

Figs.  1,  2.    Cbibbilixa  sagena  (Morton) 742 

1.  A  characteristic  zoarium.     X  2. 

2.  Surface  of  a  zoarium,  much  enlarged.     (After  Gabb  and  Horn.) 

Fig.  3.    Membranipoha  annuix)idea  Ulrich  and  Bassler 740 

Surface  of  a  zoarium.    X  24. 

Fig.  4.    Membbanipobella  abbotti  (Gabb  and  Horn) 743 

Surface  of  zoarium,  much  enlarged.     (After  Gabb  and  Horn.) 

Figs.  5,  6.     Amphiblestbum  hetebopoba  (Gabb  and  Horn) 740 

5.  Portion  of  a  zoarium.     X  20. 

6.  A  single  zooecium,  more  enlarged. 

Eocene  (Aquia)  Upper  Marlboro,  Md.     (After  Ulrich.) 

Fig.  7.    E^cuABiNELLA  ?  ALTIMUBALI8  Ulrich  and  Bassler 741 

A  number  of  zocecia.    X  20. 

Figs.  8,  9.     MucBONELLA  ASPEBA  Ulrlch 743 

Two  views  showing  zooecial  characters.    X  20.    Eocene  (Aquia)  Upper 
Marlboro,  Md. 

Fig.  10.     Stomatopoba  KiJMMELi  Ulrich  and  Bassler 737 

View  of  a  portion  of  the  type  specimen.    X  12. 

Fig.  11.     Stomatopoba  beoulabis  Gabb  and  Horn 736 

Portion  of  a  zoarium.     X  6.    Incrusting  another  bryozoan. 

Fig.  12.    FiLiFASciQEBA  MEG^RA  (Lousdalc) 739 

Front  and  side  views  of  part  of  a  zoarium.    X  12. 

Fig.  13.     LicHENOPOBA  PAYBACEA    (D'Orbiguy) 739 

A  complete  zoarium.     X  12. 

Fig.  14.    Bebenicea  amebicai^a  (Ulrich  and  Bassler) 737 

View  of  the  type  specimen.    X  12. 

Fig.  15.    Cbisina  stbiatopoba  Ulrich  and  Bassler 738 

The  type  specimen.     X  12.    Miocene  of  Maryland. 

Fig.  16.    Hippothoa  tenuichobda  (Ulrich  and  Bassler) 745 

Several  zooecid  of  the  type  example.    X  20. 
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Figs.  1-5.     Terkbrattjla  hablam  Morton 734 

1.  Exterior  of  dorsal  valve. 

2.  Interior  of  ventral  valve. 

3.  Exterior  of  same. 

4.  Ventral  view  of  complete  individual. 

5.  Dorsal  view  of  same. 

Rancocas  formation,  Noxontown  Pond,  Delaware. 

Figs.  6-10.     Cardiaster  m artlandica  Clark  n.  sp 750 

6.  Oral  view. 

7.  Aboral  view  of  same. 

8.  Aboral  view  of  another  specimen. 

9.  Oral  view  of  same. 
10.  Lateral  view  of  same. 

Monmouth  formation,  Brightseat,  Prince  George's  County. 

Figs.  11-14.     Hemiastes  delawabensis  Clark  n.  sp 751 

11.  Aboral  view. 

12.  Lateral  view  of  same. 

13.  Oral  view  of  same. 

14.  Posterior  view  of  same. 

Matawan  formation,  south  side  of  Chesapeake  and  Delaware 
Canal,  between  Lorewood  Grove  and  St.  Georges,  Delaware. 

Fig.  15.     Serpi'la  trigonalis  Gardner  n.  sp 746 

Type  X  2. 

Rancocas  formation,  Noxontown  Pond,  Delaware. 

Figs.  16-19.     Orxataporta  marylaxdica  Gardner  n.  gen.  et  sp 748 

16.  Lateral  view  of  tube. 

17.  Operculum  of  same.     X  4. 

18.  Operculum  of  another  specimen.     X  4. 

19.  Several  radials.     X  20. 

Monmouth   formation.  Brooks'  Estate  near  Seat  Pleasant, 
Prince  George's  County. 
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Figs.  1-4.      MiCRABACIA  M ARYLANDICA  Sp.  nOV 755 

1.  Calicular  view  of  a  typical  specimen  (X  4)  from  near  Brightseat, 

Md.  The  interseptal  loculi  are  filled  with  matrix  which  obscures 
the  grouping  of  the  septa,  and  which  cannot  be  removed  without 
injury  to  the  specimen.  Ck>llection  of  the  Maryland  Geological 
Survey,  on  deposit  in  the  U.  S.  National  Museum. 

2.  Side  view  of  the  specimen  shown  in  the  preceding  figure.    X  8.    The 

septal  denticulations  which  are  partly  obscured  by  the  matrix 
have  been  partly  restored  by  retouching. 

3.  Interior  view  of  a  typical  specimen  ( X  8)  from  near  Brightseat, 

Md.,  showing  the  spongy  columella,  the  synapticulse,  tubercles, 
and  striae  on  the  sides  of  the  septa,  and  the  intercostal  synap- 
ticulfle  and  perforations  of  the  base. 

4.  View  of  the  base  of  the  type  (X  8)   showing  the  character  and 

grouping  of  the  costs. 

Figs.  5,  6.     Trochocyathus  ?  vaughani  sp.  nov 752 

5.  Side  view  of  the  type  ( X  8)  from  near  Brightseat,  Md.,  showing  the 

cost«e,  tubercles,  and  broken  edge  of  the  wall,  and  the  uncovered 
edges  of  some  of  the  septa.  Collection  of  the  Maryland  €^eo- 
logical  Survey,  on  deposit  in  the  U.  S.  National  Museum. 

6.  Calicular  view  of  the  type  (X  8),  showing  the  arrangement  of  the 

septa  and  the  spongy  character  of  the  columella. 
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Figs.   1-4.      MiCRABACIA  ROTATILI.S   Sp.   DOV 753 

1.  Calicular  view  of  the  type  (X  4)  from  near  Brightseat,  Md.    The 

interseptal  loculi  are  filled  with  matrix  which  cannot  be  re- 
moved without  injury  to  the  specimen ;  the  grouping  of  the  septa 
is  therefore  not  clearly  apparent.  Collection  of  the  Maryland 
Geological  Survey,  on  deposit  in  the  U.  S.  National  Museum. 

2.  Side  view  of  the  type.     X  8.    The  septal  den ticulat ions  are  partly 

obscured  by  the  matrix  and  have  been  partly  restored  by  re- 
touching. 

3.  Interior  view  of  the  type  (X  8),  which  is  broken  nearly  directly 

through  the  center,  showing  the  spongy  columella,  the  synap- 
ticulse,  tubercles,  and  striae  of  the  sides  of  the  septa,  and  the 
intercostal  synapticulae  and  perforations  of  the  base. 

4.  View  of  the  base  of  the  type  ( X  8)  from  near  Brightseat,  Md.,  show- 

ing the  character  and  grouping  of  the  coBtte. 
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Fig.  1.    Algites  AMERICANA  Beriy 758 

Magothy  formation.  Round  Bay. 

Figs.  2-4.    OsMUNDA  DELAWABENsis  BeiTy 763 

2,  3.    Portions  of  a  frond. 

4.  Enlargement  to  show  details  of  venation.    X  3. 

Magothy  formation,  Deep  Cut,  Del. 

Figs.  5,  6.     Gleiciienia  delawabensis  Berry 762 

5.  A  pinna. 

6.  Pinnules  enlarged  to  show  venation.     X  4. 

Magothy  formation,  Deep  Cut,  Del. 

Figs.  7-9.    Gleicuenia  saundebsi  Berry 762 

7.  8.    Portions  of  pinnae. 

9.  Pinnule  showing  venation.     X  5. 

Magothy  formation,  Round  Bay. 

Figs.  10,  11.     Lycopodium  cbetaceum  Berry 759 

10.  Portion  of  strobilus. 

11.  Drawing  of  single  sporophyll  from  left  side  of  preceding,  showing 

scale  and  outline  of  the  sporangium.    X  8. 
Magothy  formation.  Little  Round  Bay. 
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Pigs.  1,  2.    OxocLEA  iNQUiRENDA   (Hollick)   Hollick 764 

1.  Fertile  portion,  natural  size. 

2.  Same.     X  6. 

Magothy  formation,  Round  Bay. 

Figs.  3,  4.     AsPLENiuM  CECiLENSis  Berry 766 

3.  Sterile  pinnule.     X  4. 

4.  Fertile  pinnules.     X  4. 

Magothy  formation,  Grove  Point. 

Figs.  5,  6.     WiLLiAMSOMA  MABYLANDicA   Berry 769 

5.  Specimen,  natural  size. 

6.  Same.    X  8. 

Magothy  formation.  Little  Round  Bay. 

Fig.  7.     WiLLiAMSOMA  DELAWABEN8IS  Berry 771 

Magothy  formation.  Deep  Cut,  Del. 

Fig.  8.     PoDozAMiTES  MARGiivATus  Hecr 775 

Raritan  formation.  Drum  Point  R.  R. 
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Fig.  1.    Brachyphyllum  macbocabpum  Newberry 782 

From  Raritan  formation  at  South  Amboy,  New  Jersey.    (After  Hollick 
and  Jeffrey.) 

Fig.  2.     Bkachyphyllum  mamillabe  Brongniart 782 

A  specimen  of  this  species  which  is  the  type  of  the  genus,  from  the 
Jurassic  of  France.     (After  Saporta.) 

Fig.  3.    Bbachyphyllum   obesum   Heer 782 

From  the  Aptian  of  Portugal.     (After  Saporta.) 

Figs.  4,  5.    Bbachyphyllum  pabcebamosum  Fontaine 782 

4.  Telegraph  Station,  Virginia.     (After  Fontaine.) 

5.  BYom  the  Trinity  of  Texas.     (After  Fontaine.) 
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Fig.  1.     Bka(  iiYi'iiYLLi.M  MACRorARriM  FOBMOSUM  Berry 783 

Magothy  formation,  Round  Bay. 

Fig.  2.     Sequoia  iieterophylla  Velenovsky 785 

Magothy  formation,  Little  Round  Bay. 
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Fig.  1.     Abaucabia  bladenensis  Berry 777 

Magothy  formation,  Grove  Point. 

Fig.  2.     Abaucabia  mabylandica  Berry 779 

Magothy  formation,  Little  Round  Bay. 

Fig.  3.     Dammaba  cliff\v'ooden8I8  Hollick 776 

Matawan  formation  near  Millersville. 

Figs.  4,  5.    Bbachyphyllum  macbocabpum  Newberry 781 

Magothy  formation,  Deep  Cut,  Delaware. 

Fig.  6.    Geinitzia  fobmosa  Heer 801 

Magothy  formation.  Deep  Cut,  Delaware. 

Fig.  7.     Sequoia  iietebopuylla  Velenovsky 785 

(After  Newberry.) 
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Fig.  1.    WiDDBiNGTONiTES  KEicHi  (Ettingshauseii)  Heer 793 

(After  Newberry.) 

Figs.  2,  3.    Rabitania  gracilis  (Newberry)   Hollick  and  Jeffrey 800 

2.  Twigs,  natural  size.     (After  Newberry.) 

3.  Twig  enlarged  to  show  minute  leaves.     X  3. 
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Fig.  1.     MoBicoNiA  AMEBiCANA   Berry 802 

(After  Newberry.) 

Fig.  2.     Fbotophyllocladus  subinteorifolius  (Lesquereux)   Berry 796 

(After  Newberry.) 

Fig.  3.     PiSTiA  xoBDENSKioLDi   (Hcer)   Berry 809 

Magothy  formation,  Grove  Point. 

Figs.  4,  5.     Sabalites  magothiensis   (Berry)   Berry Sll 

4.  Deep  Cut,  Delaware. 

5.  Grove  Point,  Cecil  County. 

Magothy  formation. 

Fig.  6.     Dobyanthites  cbetacea  Berry 806 

Magothy  formation.  Round  Bay. 
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Figs.  1-3.     Myrica  loxca  (Heer)  Heer 812 

1,  2.  Bodkin  Point,  Anne  Arundel  County. 
3.  Grove  Point,  Cecil  County. 
Magothy  formation. 

Fig.  4.     Salix  flexuos a  Newberry 813 

Magothy  formation,  Grove  Point. 

Figs.  5-8.     Salix  lesquerei:xi  Berry 814 

5-7.  Magothy  formation.  Grove  Point,  Cecil  County. 
8.  Raritan  formation.  East  Washington  Heights,  D.  C. 

Fig.  9.    QuEBCus  SEVEREXsis  Berry 817 

Magothy  formation,  Round  Bay. 
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Fig.  1.    PopuLus  STYGiA  Heer 816 

Magothy  formation,  Bodkin  Point. 

Fig.  2.    QuEBCus  MOBRisoNiANA  Lesquereux .' 816 

Magothy  formation.  Round  Bay. 

Fig.  3.    Ficus  DAPHNooENomES  (Heer)  Berry 818 

Magothy  formation,  Grove  Point. 

Fig.  4.     Ficus  cecilensis  Berry 821 

Magothy  formation.  Grove  Point. 

Fig.  5.    Ficus  crassipes  (Heer)  Heer 821 

Magothy  formation.  Deep  Cut,  Del. 
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Pig.   1.      FICU8  KBAUSIANA  HecF 823 

Magothy  formation,  Grove  Point. 

Figs.  2,  3.    Ficus  CRASSIPES  (Heer)  Heer 821 

Magothy  formation,  Grove  Point. 

Fig.  4.    F1CU8  ovATiFOLiA  Berry 820 

Raritan  formation,  East  Washington  Heights,  D.  C. 
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Figs.  1,  2.    AspiDioPHTLLUM  TBiu>BATUM  LesQuereux 826 

1.  East  Washington  Heights,  D.  C. 

2.  Shannon  Hill,  Cecil  County. 

Raritan  formation. 
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Figs.  1,  2.    A6PIDIOPHYLLUM  TRiLOBATU}^!  Lesquereux 826 

1.  Forked  Creek,  Severn  River. 

2.  Shannon  Hill,  Cecil  County. 

Raritan  formation. 
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Figs.  1-3.     Pbotophyllum  stes.nbebgii  Lesquereux 828 

Raritan  formation,  East  Washington  Heights,  D.  C. 
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Figs.  1,  2.     pR()T(>i'iiYLLrM  8TEBNDERGII  LesQUcreux 828 

Raritan  formation,  East  Washington  Heights,  D.  C. 

Fig.  3.     Prc)T(>i>iiylli7m   multinekve  Lesquereux 828 

Raritan  formation.  Cedar  Point,  Baltimore  County. 
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Figs.  1,  2.     Pbotophylli'm  multinebve  Lesquereux 829 

Raritan  formation.  Cedar  Point,  Baltimore  County. 

Fig.  3.     Pbotophyllum    steknbekuii   Lesquereux 82S 

Raritan  formation.  Shannon  Hill,  Cecil  County. 
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Figs.  1-6.    Platam's  heerii  Lesquereux 824 

1-4.  Drum  Point  R.  R.,  Anne  Arundel  County. 
5,  6.  East  Washington  Heights,  D.  C. 
Rarltan  formation. 
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Figs.  1-6.    Plataxcs  heeeii  Lesqaerenx 

Raritan  formation.  Dram  Point  R.  R.,  Anne  Amndel  County. 
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Figs.  1-7.     Platanl'8  heerii  Lesquereuz 824 

1-4.  East  Washington  Heights,  D.  C. 
5, 7.     Drum  Point  R.  R.,  Anne  Arundel  County. 
Raritan  formation. 
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Tig,  1.    Ck>ccx)L0Bn'E8  cretaceus  Berry 830 

Magothy  formation.  Grove  Point. 

Figs.  2-4.    Maqxolia  obtusata  Heer 834 

Magothy  formation,  Point  Grove. 
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Figs.  1,  2.    Magnolia  lac<ea5a  Lesquereux 832 

Magothy  formation.  Grove  Point. 

Pig.  3.    Magxcxja  tenuifoua  Lesquereuz 83S 

Magothy  formation.  Grove  Point. 

Figs.  4,  5.    Cabpites  libioph ylli  Lesquereux 839 

4.  Ligneous  carpel. 

5.  Proximal  part  of  same  viewed  from  within.    X  3. 

Magothy  formation,  Grove  Point. 

Fig.  6.     Illicium  deletoioes  Berry 838 

Magothy  formation.  Grove  Point. 
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Figs.  1-3.    Laubophyllum  elegans  Hollick 864 

Magothy  formation,  Round  Bay. 

Fig.  4.     Laubus  hollickii  Berry 863 

Magothy  formation,  Grove  Point. 

Fig.  5.    Laubus  plutoma  Heer 861 

Magothy  formation,  Grove  Point. 

Tig.  6.    Cinnamomum  newbebbyi  Berry 860 

Magothy  formation.  Grove  Point. 
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Figs.  1-4.     Sassafras  acutilobum  Lesquereux 866 

1-3.  Brightseat,  Prince  George's  County. 
4.  Drum  Point  R.  R.,  Anne  Arundel  County. 
Raritan  formation. 
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Figs.  1-3.     Sassafras  acxtilobum  Lesquereux 866 

Raritan  formation,  Brightseat,  Prince  George's  County. 
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Figs.  1,  2.     Sassafras  acutilobum  Lesquereux 866 

Raritan  formation,  Brightseat,  Prince  George's  County. 

Pig.  3.    Arauopsoides  cretacea  (Newberry)  Berry 879 

Raritan  formation,  Overlook  Inn  Road,  D.  C. 
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Fig.  1.    Laubus  PBOTEii:FX)LiA   Lesquereux 863 

Magothy  formation,  Round  Bay. 

Fig.  2.    Sassafras  acutilobum  Lesquereux 866 

Magothy  formation,  Grove  Point. 

Fig.  3.     CoLUTEA  primordialis  Heer 845 

Magothy  formation,  Grove  Point. 

Fig.  4.     Nexumbites  PRiMiEVA  Berry 840 

Magothy  formation,  Round  Bay. 

Figs.  5-7.    Bauhinia  martlandica  Berry 846 

Magothy  formation.  Grove  Point. 
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Figs.  1,  2.    CoLUTEA  OBOVATA  Berry 844 

2.  Enlargement  to  show  venation.    X  3. 
Magothy  formation,  Grove  Point. 

Fig.  3.    Dalbeboia  8EVEREN8IS  Berry 847 

Magothy  formation.  Little  Round  Bay. 

Fig.  4.    Leouminobites  cobonilloides  Heer 841 

Magothy  formation,  Grove  Point. 

Fig.  5.    Leguminosites  omphalobioideb  Lesquereux 843 

Magothy  formation.  Grove  Point. 

Fig.  6.    Lbguminosftes  canavauoides  Berry 842 

Magothy  formation,  Grove  Point. 

Figs.  7,  8.    Cbotonophyllum  cbetaceum  Velenovsky 847 

7.  Round  Bay. 

8.  Grove  Point. 

Magothy  formation. 
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Figs.  1,  2.    Ilex  sevebnensis  Berry 849 

2.  Enlargement  to  show  venation.    X  4. 

Magothy  formation,  Little  Round  Bay. 

Figs.  3-6.    El^odendron  mabylaxpicum  Berry 849 

Magothy  formation,  Grove  Point. 

Fig.  7.    Celastrus  ARcncA  Heer 850 

Magothy  formation,  Little  Round  Bay. 
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Figs.  1,  2.    Hedeba  cecilensis  Berry 874 

Magothy  formation.  Grove  Point. 

Fig.  3.    R11AMMTE8   AiMCL'LATus   Lesquereiix 854 

Magothy  formation.  Round  Bay. 

Fig.  4.    C1S8ITE8  FOBMOSU8  MAGoniiENsis  Berry 855 

Magothy  formation,  Grove  Point. 
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Fig.  1.    CissiTES  FOBMOsrs  Heer 855 

Restoration.    (After  Heer.) 

Fig.  2.    Restoration  of  a  Raritan  specimen  of  the  same 855 

Fig.  3.    Restoration  of  Cissites  dentato-lobatub  Lesquereux 855 

A  Dakota  sandstone  species. 
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Figs.  1-3.     Sterculia   minima  Berry 857 

1,  2.  Three-  and  four-lobed  forms  from  Grove  Point,  Md. 
3.  Bilobate  form  from  ClifFwood  BlufT,  N.  J. 
Magothy  formation. 

Fig.  4.     Stebcuua   cuffwoodensib  Berry 858 

X  %.    Magothy  formation,  Deep  Cut,  Del. 
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Figs.  1-5.     Eucalyptus  oeinitzi  (Heer)  Heer 870 

1.  Grove  Point,  Cecil  County. 

2,  4.  Round  Bay,  Anne  Arundel  County. 
5.  Deep  Cut,  Delaware. 

Magothy  formation. 

Fig.  3.     Showing  SpiiiCKiTEs  raritanensis  Berry 757 

Magothy  formation. 

Figs.  6,  7.     Eucalyptus  latifolia  HoUick 870 

Magothy  formation.  Round  Bay. 
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Pig.  1.    CoBNus  FOBCHEULMMEBi  Heer 885 

Magothy  formation.  Grove  Point 

Fig.  2.     CoBNUs  cECiLEXSis  Berry 884 

Magothy  formation,  Grove  Point. 

Fig.  3.    Abali A  WA8HINGT0NIANA  Berry 878 

Raritan  formation,  Kast  Washington  Heights,  D.  C. 

Fig.  4.    Abalia  bavniana  Heer 876 

Magothy  formation.  Grove  Point. 
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Figs.  1-4.     Restorations  of  Aralia  ravmaxa  Heer 876 

1.  Restoration  of  specimen  from  Grove  Point,  Cecil  County. 

2.  Restoration  of  Heer's  pi.,  xxxviii,  fig.  2. 

3.  Restoration  of  specimen  from  Cliffwood  BlufF,  N.  J. 

4.  Restoration  of  Heer's  pi.,  xxxviii,  fig.  1. 

All  one-third  natural  size.    The  portion  of  the  specimen  pre- 
served is  shaded. 
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Figs.  1,  2.    Abaliopsoides  cbetacea  (Newberry)  Berry 879 

1.  Brightseat,  Prince  George's  County. 

2.  East  Washington  Heights,  D.  C. 

Raritan  formation. 

Fig.  3.    Carpolituus  septloculus  Berry 900 

Magothy  formation.  Deep  Cut,  Del. 
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Figs.  1-5.     Abaliopsoides  cretacea  (Newberry)  Berry 879 

1.  4.  Glymont,  Prince  George's  County. 

2.  5.  Overlook  Inn  Road,  D.  C. 

3.  Brightseat,  Prince  George's  County. 

Raritan  formation. 
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Pig.  1.    Arauopsoides  cbetacea  SALisBURiiGFOLiA  Berry 883 

Raritan  formation,  Bull  Mountain,  Cecil  County. 

Fig.  2.    Araliopsoides  breviloba  Berry 878 

Raritan  formation,  Bull  Mountain,  Cecil  County. 
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Pig.  1.     Araliopsoides  cbetacea  SALiSBUBiiSFOLiA  Berry 8S3 

Raritan  formation,  Bull  Mountain,  Cecil  County. 

Fig.  2.    Araliopsoides  bbeviloba  Berry 878 

Raritan  formation,  Bull  Mountain,  Cecil  County. 
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Fig.  1.     Arauopsoides  cbetacea  dentata  Berry 882 

Raritan  formation,  Bull  Mountain,  Cecil  County. 

Figs.  2,  3.     Abaliopsoides  cbetacea  salisbublefolia 883 

Raritan  formation.  Bull  Mountain,  Cecil  County. 
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Figs.  1-3.     Araliopsoides  cretacea  (Newberry)  Berry 879 

1.  Bull  Mountain,  Cecil  County. 
2-3.  Shannon  Hill,  Cecil  County. 
Raritan  formation. 
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Figs.  1,  2.     Andbomeda  xov-«-c.E8Are«  Hollick 885 

Magothy  formation,  Grove  Point. 

Fig.  3.     Andromeda  cookii  Berry 887 

Magothy  formation,  Round  Bay. 

Fig.  4.     Andromeda  parlatorii  Heer 888 

Magothy  formation,  Round  Bay. 

Fig.  5.     Myrsine  BOREALI8   Hecr 890 

Magothy  formation,  Grove  Point. 

Figs.  6,  7.    MYR8INE  GAUDiNi  ( LesQuereux )  Berry 891 

Magothy  formation,  Grove  Point. 


065 


WARVLAND  aEOlOQICAL  SUftVEV 


kCEOUS,  PLATE  L 


ANCIOSPERUOPRYTA 


PLATE  XC 

PAGE 

Fig.  1.     BuMELiA  PR«NUXTiA  Berry 893 

Magothy  formation,  Grove  Point. 

Fig.  2.     Sapotacites    kxowltoni   Berry 892 

Magothy  formation.  Deep  Cut,  Del. 

Fig.  3.     DiosPYBOs   BOTUKDiroLiA  LesQuereux 895 

Magothy  formation,  Grove  Point. 

Fig.  4.     DiOSPYROS  PBIMiEVA    894 

Raritan  formation.  Bull  Mountain,  Cecil  County. 

Fig.  5.     DiospYBos  VEBA  Berry 896 

Raritan  formation.  East  Washington  Heights,  D.  C. 

Fig.  6.    CoBDiA  APicuLATA  (Ncwberry)  Berry 897 

Magothy  formation.  Deep  Cut,  Del. 
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Pacific  Coast,  Correlations  with,  330. 
Park  Point,  Section  at,  82. 
I*atoot  series,  193. 

Age  of,  196. 
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Stratlgraphlc    and    structnral    rela- 
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Section  at,  76. 
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Cretaceous  plants  from,  220. 
Thonlet,  J.,  cited,  113. 
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Twitchell,  M.  TV.,  Acknowledgments  to, 

20. 
Tyrol,  Cretaceous  plants  from,  805. 
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Upper  Cretaceous  Algs,  310. 
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chuchlensis,  290. 

minor,  207. 

upernivikensls,  101. 
Abietites  dubius,  230,  789. 

ernestlnse,  223. 

foliosus,  216. 

glUckii,   274. 

tyrelll,  244. 

valentini,  245. 
Abiocaulis  yezo^nsls,  253. 
Acaciaphyllltes  greTllleoides,  213. 
Acanthoceras  mantelli,  338. 
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Acer  amboyense,  199. 
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edentatum,  188,  193. 

mlnuta,  199. 
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snskatchewanense,  244. 
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tristanisephyllum,  290. 
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cretacea,  410. 
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eufalensis,  98.  327,  097,  938. 
iEora  cretacea,  679. 
AkeratidiB,  407. 
Alarla  rostra ta,  471. 
Alecto  regularis,  730. 
Alectryonia  larva,  552,  554,  555. 
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com  pacta,  94,  594,  909  A. 
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Amygdalus  antecedens,  231. 
ADacardites  alnifoUus,  260. 

amissas,  188. 
Anatlna  elllptlca,  633. 
Anatinacea,  629. 
Anatlnlde,  683. 
Anchura,  470. 

abrupta,  470. 

compressa,  472. 

hebe,  02.  471,  476. 

monmouthengis,  02,  476,  Oil. 

pennata.  02.  320.  323.  471.  472. 

pergraciUs.  02.  471.  476. 

roBtrata,  68,  02.  321.  822.  471. 
Andromeda.  88S. 
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australiensls,  248. 

cookii.  104.  100.  203.  887,  080. 

cretacea.  215.  223. 
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216.  889. 

latifolia,  880. 

novs-ciesarefle,    104.    100.    203,    211, 
213.  216,  221.  225.  326,  885,  080. 
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213,  216,  220,  223,  888,  080. 

parlatorii  longlfoUa,  224. 

pfafflana,  188,  221,  224. 

snowii.  221.  224. 

tenulnervis.  100,  224. 

wardlana.  215.  216.  224. 
Androvettla  cnrollnensis,  211.  216. 

elegans,  215. 

stateneDsls,  100. 
Anemia  elongata,  235. 

haydenli,  768. 

robusta,  230. 

supercretacea.  237.  230. 
Anglospermophyta,  806. 
Anlsophyllum  semlalatum,  224. 
Annelida,  746. 
Anomalodesmacea,  629. 
AnomasplB  hlspida,  100. 

tuberculata,  100. 
Anomla,  607. 

argentarla,  00.   .S31,   556,  608,  610, 
931. 

ephlppium,  607. 

fortepllcata,  nc.  608,  613,  031. 

ornata,  06,  327,  COS.  012,  931. 

subtruncttttt,  C08. 

telllnoidcs,  OG.  60S,  610,  931. 
Anemia cea,  604. 
Anomiida?,  604. 
Anona  cretucea,  2'24. 

robusta,  237. 
Anthocephale  bohemica,   208. 
Antholithus  horridus,  244. 


Anthosoa,  762. 
Antlgona,  681. 

Antlgona  (Aphrodlna)   tlppana,  08,  827. 
681,  036. 

lameUaria,  681. 
Apeibopils  cydophylla,  224. 

thomaenlana,  188. 
Aphrodlna,  681. 

tlppana,  08.  327.  681,  036. 
Apocynophyllum  crenatum,  283. 

cretaceum,  277. 

Bordldum.  224. 

Bubrepandum.  283. 

warraghianum,  248. 
Aporrhalds,  470. 
AporoBa,  762. 
Aracee,  809. 
AraleB,  809. 
Aralla.  876. 

anlBoloba,  200.  308. 

berberldifolla.  224. 

brlttonlana.  204. 

chlomeklana.  200. 

concreta.  224. 

corlacea,  204.  277.  308. 

cottondalenslB.   216. 

daphnophyllum.  200. 

decurrens,  200,  301. 

dentlculata,  283. 

eutawensls,  215. 

formoBa,  100,  224,  200,  301. 

f areata,  200,  000. 

groenlandlca,  104,  188,  100,  203,  224, 
876,  876. 

kowalewBklana.  200. 

maaonl,  224. 

minor,  200. 

mattewanensls.  204. 

nassauenslB.  204.  878. 

newberryl.  100.  204. 

dentifera.  200. 

patens,  100,  876. 

propinqua,  200. 

quinquepartita,   224. 

radlata,  224. 

ravniana,    64,    104,    188,    204,    318, 
876,  078,  070. 

rotundata,  241. 

rotundiloba,  100,  878. 

saportana,  224. 

saportana  deformata,  224. 

subemarginata,  224. 

subformosa,  248. 

tCDuinervis,  224. 

townerl,  204,  224,  877. 

transitlvtt,  290. 

triloba,  290,  301. 

westoni.  241. 

wttigattensls,  193. 
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washingtoniana,  60,  104,  199,  878, 
978. 

welllngtonlana,  199,  221,  224. 

wellingtoniana  Taughanll,  221. 

wiesnerl,  301. 

quinquepartita,  199. 
Araliacee,  878. 
AraliopslB  breviloba,  878. 

cretacea,  879. 

cretaceum  dentatum,  882. 

cretaceum  obtusom,  883. 

cretacea  Balisburisfolia,  883. 

recurvatum,  824. 
Araliopsoides,  878. 

breviloba,   60,    104,    199,   878,   982, 
986. 

cretacea,  60,  104,  190,  224,  879,  880, 
884,  970,  980,  981,  984.  985.  988. 

cretacea  dentata,  104,  109,  224,  882, 
983,  987. 

cretacea  salisburifolia,  104,  199,  224, 
883,  982,  983.  086,  987. 

recurvatum,  192. 
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bldwllli.  278,  780. 

bladeneuBis,  102,  204,  211,  213,  215. 
216.  220,  304,  325,  777,  950. 

bobemicn,  290. 

brachyphylla.  298. 

clarki.  211. 

cretacea,  258. 

darlingtonensis,  213. 

f  ricl,  298. 

Jeffrey!,  211,  213,  215,  216,  780. 

Imbricata,  780. 

latifolla,  264. 

macropbylla,  264,  778. 

marylandica,  64,  102,  204,  770,  950. 

spatbulata,  224. 

teucasi,  259,  260,  304,  778. 
.-iraucariaces,  776. 
Amucarlales,  776. 
Araucarioxylon  ffigypticum,  254. 

gardoniense,  257. 

keuperlanum,  274. 

Dovs-zeelandii,  251. 

Doveborncense,  199. 

tankoense,  253. 
Araucariopitys  amerlcana,  199. 
Araucarltes  appressus,  789. 

miqueli,  268. 

ovatus,  204,  778. 

patagonica.  245. 

reichenbachi,  274,  788. 

zeillcri,  204. 
Area,  535. 

barbutia,  537. 

saffordi,  94.  535,  537,  917. 

uandi,  96,  535,  580,  917. 

concamerata,  529. 


eufalensis,  524,  525. 

glycymeris,  540. 

noip.  535. 

nucleus,  511. 

obesa.  94.  535,  536. 
Arcacea,  524. 
Arcide,  685. 
Arcopagla,  602. 

gabbi,  98,  604,  938. 

georgiana,  98,  602. 
Ardisla  glosaa,  298. 
Arecaces,  811. 
Arecales,  811. 
Arlwpma  cretacea,  204,  224. 

mnttewanense,  204. 
Aristolochia  tecomecarpa,  290. 
Aristolochites  dentata,  224. 
Arthropoda.  361. 

Artocarpophyllum  occidentale,  242. 
Artocarpidium  cretaceum,  224,  277. 

Pfteudocretaceum,  248. 

guillemainii,  255. 
ArtocarpuB  dlckBoni,  188. 

lesBigiana,  237. 

UDdulata,  282. 
Arundltes  woblfarthi,  280. 
Arundo  grOnlandica,  188,  193,  218,  264. 
Asimina  eocenlca.  235. 
Aspidiophyllum,  826. 

dentatum,  224. 

dentatum,  827. 

platanifolium,  224. 

triloba  turn,  60,  103.   199,  224,  826, 
956,  957. 
ABpldlum  cretaceo-zeelandicum,  261. 

fecundum,  188. 

jensenl,   188. 

relchianum,  277,  307. 

Bchouwii,  188. 
AsplenlteB  dubiuB,  299. 
ABplenium,  766. 

albertum,  241. 

calopteriB,  193. 

bronguiarti,  268. 

cenopteroideB,  268. 

cecileDsiB,  64,  102,  204.  766,  047. 

dickBonlanum,    60.     102,    188,    199, 
217,  224,  245,  309.  318,  325,  767. 

fCrsterl,    188,    190.    268,    277.    291. 
308. 

JerBeyensis,  199. 

lapideum,  301. 

niobrara,  244. 

nordstromi.  188. 

pingelianum,  193. 

rarltaneuBiB.  199. 

Bcrobiculatum,  193,  274. 

tenellum,  235. 

velenovBky,  291. 

wyomingense,  235. 
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Astacide,  861. 
Astartacea,  646. 
Asterosoma  radlciforme,  280. 
Aatrocaryopsis  saintfe-manetailds,  258. 
Athleta  leioderma,  430. 
Aulacolepis  rhomboidalis,  248. 
Auricula  globulosa,  401. 

rlngens,  400. 
Avellana,  403. 

ballata,  00,  40.%  410. 

costata,  00,  403,  406. 

Incrassata,  403. 

lintoDi,  90,  403,  406,  914. 

pinguis,  90,  403,  406,  914. 
Avicula  llnguiefonnis,  548. 

petrosa,  548. 
Axlniea  alta,  541. 

mortoni,  540. 

subaustralis,  540. 

B 
Baculltes,  374. 

anceps,  328,  337. 

asper,  90,  322.   326,   328,  332,  333. 
336.  377,  008. 

ovatus,  90,  333,  375,  908. 

vertebralls,  374. 
Baiera  grandis,  204. 

Incurvata,  188,  190. 

leptopoda,  188. 

sagittata,  188. 
Bambusium  latifolium,  807. 
Bambusltes  australls.  251. 
BaDksia  crenata,  248. 

cretacea,  248. 

longlfolla,  277. 

plagioneura,  248. 

prototypus,  277. 

pusilla,  204,  291. 

Bublongifolia,  248. 
Banksltes  saportanus,  204,  291. 
Banisteriopbyllum  cretaceum,  248. 
Barbatia,  637. 

saffordl,  94,  535,  537,  917. 

uandl,  96,  535,  630,  917. 
Baroda  carolinensis,  685. 
Bauhlnia,  840. 

alabamensls,  220. 

cretacea,  190.  217. 

gigantea,  199. 

marylandica,  64,  103,  204,  217,  325, 
846,  971. 

ripleyensis,  220. 
Belemnltella,  393. 

americana,    73,    90,    320,    322,    323, 
334,  337,  394,  908. 

bulbosa,  334. 

miicronata,   73,   266,   337,   393,   394, 
396. 


paxillosus,  393,  394. 

subfusiformis,  395. 
Belemnitellids,  308. 
Belemnitea  amerlcanus,  394. 

subconicus,  394. 
Belemnoidea,  898. 
Belodendron  gracilis,  268. 

lepidodendroldes,  268. 

neesli,  268. 
Benlzla  calopterlt,  193,  268. 
Benthamla  dubia,  291. 
Benzoin  masonl,  224. 

venustum,  221,  224. 
Berenlcea.  737. 

americana,  100,  737. 
Betula  ataylna,  193. 

beatrlclana,  224. 

perantlqua,  242. 

tremula,  193. 

vetusU,  193. 
Betulltes  ctineatuB,  224. 

crassus.  224. 

dentlculata,  224. 

grewlopsldeuB,  224. 

batcberl,  235. 

Insqullateralie,  224. 

lanceolatus,  224. 

latlfollus,  224. 

multlnervls,  224. 

oblongus,  224. 

obtasus,  224. 

popullfollus,  225. 

popullformis,  204. 

populoides,  225. 

quadra tlfollus,  225. 

reniformis,  225. 

rhomboldalla,  225. 

rotundatus,  225. 

rugosus,  225. 

snowll,  225. 

subintegrlfoIluB.  225. 

we8til,.225. 
BigDonin  cordata,  291. 

pulcherrima,  291. 

sllesiaca,  299. 
Bombax  argillaceum,  291,  301. 
Bonaventurea  cardlnalfs,  268. 
Borraglnaceffi,  807. 
Bowerbankia  attenuata,  268. 

emarglnata,  268. 

maxima,  268. 

repanda,  268. 

rotuDdlfolla,  268. 
Brnchlopoda,  734. 
Bruchyoxylon  notablle,  199. 
Brachyphyllaceae,  781. 
Briicbyphyllum.  781. 

cornllinum,  262. 

crasslcaule,  78r>. 
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gracile,  784. 

microcladum,  784. 

minor,  292. 

macrocarpum,    102,    199,    204,    211, 
213,  225,  235,  239,  781,  948,  950. 

mncrocarpum    formosum,    102,    204, 
215,  217,  220,  221,  788,  949. 

obesum,  262,  948. 

obesiforme  elongatum,  786. 

Bquamosus,  292. 
Bresciphyllum  cretaceum,  291. 
Breviarca  aaffordi,  537. 
Bromelia  rhomboidea,  225. 

tenuifolia,  225. 
Bryozoa,  736. 
Buccinidflp,  468. 
Bulla  conlca,  407. 

cylindracea,  411. 

hydatls.  407. 

mortoni,  407. 

recta,  411. 
Bumelia,  898. 

pneountla,  64.  104,  209,  893,  990. 

lanuginosafolla,  894. 
Butomites  cretaceous,  291. 


Ciesalpinia  cookil,  199. 

middendorfeiisis,  213. 

raritanensis,  199. 
Cesalpinites  marticensis,  259. 
Calamltopsis  kOnigli,  283. 
Callianassa,  863. 

antiqua,  363. 

clarki,  90,  368,  907. 

conradi,  90,  366,  906. 

conradi,  var.  punctlmanus,  90,  368, 
907. 

mortoni,  90,  368,  907. 

mortoni,  var.  marylandicn,  90,  866, 
907. 

sp.  indet.,  90,  906. 
Callianassidse,  363. 
Callista,  681. 

Callistemon  cretaceum,  291. 
Callistemophyllum  bruderi,  291. 

heeril,  225,  277. 
Calycites  alatus,  204. 

diospyrlformis,    199,   807. 

middendorfensls,  213. 

obovatus,  204. 

parvus,  199. 

sexpartitus,  217. 
Camptonectes  bellisculptus,  588. 

burlingtonensis,  588. 
Canavalia  obtusifolia,  843. 
Cancellaria  alabamensis,  435. 

septemlirata,  449. 
Cancellarlida,  412,  465. 


Capparltes  orbiculatus,  217. 

synophylloideB,  217. 
Cardiacea,  668. 
Cardiaster,  760. 

marylandica,  100,  760,  943. 
Cardiide,  668. 
Cardita  intermedia,  657. 
Carditacea.  687. 
Cardium,  668. 

burlingtonense,  666. 

costatum,  663. 

dumosum,  98,  664,  668,  669,  675. 

elegantulum,  035. 

eufalense,    98,   663,  664,   669,   671, 
936. 

knappi,  75,  323. 

kttmmeli,  98,  323,  664,  678. 

multlradiatum,  669,  671. 

protextum,  636. 

spillmani,  98,  663,  666. 

tenuistriatum,  98,  664,  669,  675. 

tlppana,  675. 
Carditide,  657. 
Carex,  808. 

clarkli,  64,  102,  204,  213,  818,  808. 
Carolopteris  aquensis,  268,  274. 

asplenioides,  268. 
Carpinites  arenaceus,  284. 

microphylluB,  193. 
Carpinoxylon  compactus,  274. 
Carpites,  889. 

alatus,  235. 

coniger,  225. 

cordlformis,  226. 

granulatuB,  262. 

Judiths,  236. 

liriophylli,  103,  204,  225,  889,  966. 

minutulus,  204. 

pruni,  235. 

rhomboldalis,  237. 

tiliaceus,  225. 

trlangulosis,  235. 
Carpolites  oblongus,  306. 
Carpolithes  meridionalis,  242. 

vyserovicensls,  291. 
Carpolithus,  900. 

bladenensis,  211. 

cliffwoodensis,  204. 

complanatus,  248. 

cretaceus,  277. 

curtus,  260. 

drupieformis,  204. 

euonymoides,  199. 

fagiformis,  248. 

floribundus,  199.  204,  217. 

hemlocinus,  268. 

hlrsutus.  109,  204. 

Juglandiformis,  204. 

loDgipes,  193. 

mattewanensis,  204. 
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ostrys'ormiB,  204. 

ovefonnis,  199. 

patootensls,  193. 

provincialls,  261. 

pruniformis,  199. 

scrobiculatus,  188. 

BcmisulcatuB,  248. 

septloculuB,  104,  204.  900,  980,  984. 

BlUculaeformis,  248. 

tuBcalooBeoBiB,  217. 

▼accinioldeB,  199. 

woodbridgenBiB,  200. 
CaryatlB  Teta,  75,  323. 
Casaia  ansruBta,  189,  277. 

antlquonim,  189. 

atavla,  299. 

etherldgei,  248. 

ettlngshauseni,  189,  193,  277. 

iDBularls,  204. 

melanophylla,  299. 

pnememnonia,  248. 

pnephaaeolitoideB,  248. 

problematica,  225. 

vaugbani,  217. 
CaBBldalids,  7S0. 
CaBBiduluB,  750. 

Bp.,  100,  750. 
Caatalia  duttonlana,  235. 

stantoni,  235. 
CasuariniteB  cretaceuB,  251. 
Casuaiina  primsTa,  248. 
Caudex  spinosus,  225. 
Caulerpltes  bryoldea,  268. 

fastigiatus,  286. 

incrassatuB,  239. 

montalbnnuB,  296. 
Caulinia  mullerl,  268. 
Caulinites  stigmarioldes,  277. 
Caulomorpha  heerl,  262. 
Ceanothus  constrictus,  204. 

cretaceous,  242. 

prodromus,  193. 
Cedrela  hazslinszkyi.  305. 
Cedroxylon  aquisgranense,  274. 

gn  rdoDicDse,  257. 

matsumurae,  253. 

yendoi,  253. 
Celastraceae,  849. 
Celastropbyllum  ainbaniensis,  217. 

australe,  251. 

brittonianum,  200,  217. 

carollnensls.  213,  217. 

crasslpes,  204,  225. 

crenatum,    103,    193.   200,   204,   211, 
213,   217,   852,   853. 

crenatum  elUpticum,  217. 

cretaceum,  200,  225. 

decurrens,  200,  217,  275. 

elegans,  204,  213. 

ensifolium,  225. 


grandifoUum,  200,  204.  217. 

gymindafolium.  217. 

integrifolium,  277. 

lanceolatum,  193,  277. 

minuB,  200. 

myrBinoideB,  225. 

newberryanum,  200,   204,  217,  850. 

obliquum,  225. 

obtusum  180. 

precraBsipeB,  217. 

serratum,  193. 

BhirleyeoBlB,  217. 

Bpatulatum,  200. 

undulatum,  104,200,  204,  211,  217, 
858. 
CelaatruB,  850. 

arctica,  103,  193,  200,  204,  850,  973. 

ettingBhauBeni,  850. 
Celtidophyllum  prsauBtrale,  301. 
Cephalopoda,  371. 
Cephalotaxitea  InsigniB,  193. 
CephalotaxoBpermum   carolinianum,   211, 

213,  220. 
Ceratopetalam  primigenium,  248. 

riTulare,  251. 

auBtralis,  249. 
CeratostrobuB  echinatuB,  291,  298. 

formoBUB,  275. 

sequolffiphyllum,  259,  291. 

BtrictuB,  275. 
CercoBpora  corlococcum,  291. 
Cerlthlide,  481. 
Cerltbium,  481. 

pilsbryi,  94.  481. 
Chamecyparicltes  charoniB,  291. 
Chemnitzia  norma niana,  480. 
Chilostomata,  740. 
Cbondritea  bosqueti,  269. 

bulboflus,  239. 

divaricutuB,  269. 

elegana,  269. 

tIexuoBUB,  200,  204. 

furclllatuB,  281.  282,  297,  298,  299. 

furclllatus  Htlor,  283. 

Intricatus,  280.  283. 

jugiformis,  269,  283. 

mantelll,  297. 

polymorphus,  283. 

riemsdyki,  269. 

riglilus.  269. 

subcurvatus,  283. 

sublntricatus.  269. 

subslmplex,  239. 

targionli,  296. 

vagus.  269. 
Chondrophyllum  grnndldentatum.  274. 

hederoBforme,  274. 

nordenskioldi,  809. 

obovatum,  200. 

orblculatum,  189,  200. 
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reticulatum,  200. 

tricuspe,  274. 
Chondrophyton  dlsBectum,  250. 

laceratum,  262. 

obBcuratum,  262. 
Chrysodomine,  468, 
Chrysophyllum  velenovskyi,  277. 
Clbota  obesa.  536. 
Cldarids,  749. 
Cidarls.  740. 

8p.,  100,  740. 
Cidaroldea,  749. 
CimoUchthys  dirua,  357. 
Clnnamomum,  860. 

affine,  235,  237. 

canadenae,  242. 

craaaipetlolatam,  205. 

ellipaoldeum,  193,  225. 

haastii,  249,  251. 

heerii,  205.  211.  215,  221,  225,  242, 
245. 

Intermedluin.  860. 

marloni.  225. 

membniDaceum,  205,  221,  225,  848. 

middendorfensis,  213. 

newberryl,  103,  189,  193,  200,  205, 
213,  215,  217,  225,  242,  318,  325, 
8«0,  067. 

persona  turn,  299. 

primigenlnm,  249,  278,  296. 

Bcheuchzeri,  225. 

aezannense,  263,  860,  861. 
Cinulia.  401. 

costatn.  405. 

nntlcoides,  90,  402. 
Ciasites,  8SS. 

acerifolius,  225. 

acuminntua,  225,  881. 

acutiloba,  225. 

afflnis,  189,  193,  225.  241,  242,  245. 

afflnis  ampla,  242. 

alatuB,  225, 

brownii,  225. 

crispus,  299,  856. 

dento-lobatus,  225,  855,  975. 

formosuB,  189,  200,  217,  225,  975. 

formosuB,  var.  magothiensis,  109, 
205,  855,  974. 

harkerlanuB,  225,  874,  880. 

heerii,  225,  881. 

ingeiiB,  225. 

Ingens  parvifolia,  225. 

iDBlgnis,  226. 

newberryl,  104,  200,  205,  856. 

obtusllobus,  226. 

parvifoliuB,  855. 

platanoidea,  226. 

populoides,  226. 

snliBburiefolluB,  880,  883. 


vitifolla,  855. 

uralenalB,  309. 
Ciaaophyllum  ezulum,  291. 
Ciasua  brownlana,  226. 

▼Itifolla,  291. 
CladophleblB,  766. 

alabamensis,  217. 

albertaii,  294. 

Columbiana,  242. 

■ocialis,  102,  189,  200,  765. 
ClateUlthea,  439. 
ClavipholaB  cithora,  725. 
Coccolobites,  830. 

cretaceuB,  64,  103,  205.  830,  964. 
Cocoopsis  oyata,  258. 

leUlerl,  258. 
Cocculas  asslmlle,  259. 

cinnamomeus,  205,  217,  291. 

extinctus,  299. 

imperfectuB,  205. 

InquirenduB,  205. 

mlnutuB,  205. 

polycarpafoIiuB,  217. 

problematlcuB,  217. 
Ccelenterata,  752. 
Colutea,  844. 

coronilloldeB,  189,  841. 

obovata,  64,  103,  205,  217,  844,  972. 

langeana,  189. 

primordialls,  103,  189,  200,  221,  226, 
845,  971. 

protogasa,  193. 

volde-inequaliB,  189. 
Combretiphyllum  acuminatum,  255. 
Comptonia  microphylla,  193,  200. 

tenera,  283. 
Comptoniopteria  intermedia,  259. 

provinclalia,  259. 

aaports,  259. 

vaaaeuri,  259. 
Comptonites  antiquus,  256,  305. 
Confenritea  aquensis,  269,  282. 

ceapitoBUB,  269. 

dubiuB,  205. 
Conifers,  776. 
Coniferophyta,  776. 
Conocarpitea  formoaua,  217. 
ConoBpermitea  hakesfollua.  278,  291. 

linearifoliuB,  249. 
Corax,  852. 

falcatUB,  90,  854,  905. 

beterodon,  354. 

priBtodontuB.  90,  352,  905. 
Corbula,  710. 

biaulcata,  64,  100,  711. 

craBBiplica,  100,  323,  711,  713,  939. 

crasBlplicata,  713. 

foulkei,  711. 

gallica,  710. 
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monmouthensls,  100,  711,  715,  940. 

perbrevis,  713. 

percompressa,  100,  711,  717,  940. 

subradiata,  100,  711,  718,  940. 

terramaria.  100,  711,  716,  939. 
CorbulldfB,  710. 
Cordia,  897. 

sebcstena,  898. 

apiculata,   104,  200,  205.   217,  897, 
990. 

tremula,  898. 
Cornaceie,  884. 
Cornophyllum  myrlceforme,  274. 

obtuaatum,  217. 

vetustum,  200,  217,  221,  885. 
Cornoxylon  erraticum,  274. 
CornuB,  884. 

cecileDSis,  104,  205,  884,  978. 

forchhammeri,    64,    104,    189,    205, 
885,  978. 

holmiana,  194. 

obesus,  242. 

platyphylloides,  226. 

pnecox,  226. 

studeri,  235. 

suborbifera,  238. 

thulenels,  194. 
Corticites  stigma  rloides,  291. 
Corynotrypa  tenuicorda,  745. 
Cosmoceratide,  381. 
Crassatella  gibbosa,  648. 

lintea,  653. 

pteropsis,  655. 

ripleyana,  649. 

Bubplana,  651. 

vadosa,  649. 
Crassatellina,  645. 

carol inensis,  98,  322,  326,  646. 

oblonga,  645. 
Crassatellites.  648. 

linteus,  98,  649,  653,  935. 

pteropsis,  98.  649,  655,  935. 

subplanus.  98,  649,  651,  653. 

vadosa,  73,  98,  323,  327,  649,  935. 
Crassatellitldse,  645. 
Crataegus  nceroides,  226. 

atavinn,  194,  226. 

laccBi.  226. 

lawrenciana,  226. 

fniguroides,  194. 

tenuinervis.   226. 
Credneria  acerifolia,  274. 

acuminata,  274. 

arcuata  274,  291. 

atava,  274. 

bohemica,  291. 

cuneifolia.  278.   309. 

denticulata.   274.   282. 

elongatn,  274. 


engelhardti,  274. 

geinitziana,  278,  309. 

glandulosa,  274. 

grandidentata,  278. 

integerrima,  189,  274,  282. 

macrophylla,  205,  801. 

microphylla,  226. 

oblonga,  274. 

pelUta,  274. 

posthuma,  274. 

rbomboldea,  826. 

subserrata,  274. 

subtriloba,  282. 

superstes,  299. 

tenuinerris,  282. 

triacuminata,  274,  282. 

velenoTslcyana,  309. 

westfalica,  282. 

triloba,  274. 

zenkeri,  var.  a  symmetrica,  274. 

Tar.  intermedia,  274. 

Tar.  orbicularis,  274. 

var.  triloba,  274. 
Crenella,  623. 

elcgantula,  98,  327,  331,  624,  625, 
932. 

serica,  73,  98,  327,  624,  932. 
Cretovarium  japonicum,  253. 
Cribllina.  742. 

sagena,  100,  742. 
Cribilinids,  742. 
Criocardium  dumosum,  668,  669. 

multiradiatum,  669. 
Crisina,  738. 

striatopora.  100,  738. 
Crocodilia,  347. 
Crocodilus  bassifus,  347. 

claTirostris,  347. 
Crotonophyllum,  847. 

cretacoum.  103,  205,  291,  847,  972. 

pandurapformis,  213,  217,  848. 
Crustacea,  361. 
Cryptomeria  primaeTa,  788. 
Cryptonieriopsis  antiqaa,  253. 

niesozoica,  253. 
Cryptomerites  bungaricus,  305. 
Ctenidium  integerrimum,  262. 
Ctenobranchiata,  412. 
Cucullaen.  520. 

antrosa,  94,  529,  534. 

auriculifera,  529. 

capax.  530,  531. 

carolinensis.  69,  94,  327,  529,  582. 

medians,  530. 

tippana.  530. 

vulgaris,  73,  94,  529,  916,  917. 
Oulraites  cretaceus,  269,  278. 
Cunninghamia  elegans.  304. 

stenophylla,  291,  206. 
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CunniDghamltes  borealls,  189. 

dubius,  806. 

eleflrans.  194.  205,  211,  213.  216, 
235,  264,  274,  278.  279,  283,  291, 
301.  808,  331. 

mantelli,  280. 

oxycedrus,  274,  278,  280. 

pulchellus,  235. 

recurvatus,  235,  282. 

squamosus,  205,  269,  274,  282. 

squamosus  densifolius,  282. 

sternbergii.  278. 
Cunninghamiostrobus  yubariensis,  253. 
Cupnnites  novae-zeelandie,  251. 
Cuppressinea  insigDls,  280. 
Cupresgae,  701. 
Cupressinoxylon,  791. 

blbbinsl,  102.  205,  791. 

sequoianum.  274. 

turoniense,  282. 

ucranicum,  269. 
Cupressites  acrophyllus.  300. 
Cupressoxylon  hosii,  259. 
Cuspidarla,  639. 

atnpulln.  98,  640,  933. 

ciicurblta,  98.  640,  641,  933. 
Cuspidariide.  689. 
Cussonia  partita.  291. 
Cyathea  angusta,  194. 

fertilis.  189. 

hammerl,  180. 
Cyatheltes  nebraskana,  226. 
Cycadeoidea  mirabills,  238. 
Cycadeospermum  columnare,  226. 

lineatum,  226. 
Cycadlnocarpus  clrcularis,  200,  211,  217. 
Cycadltes  pungens,  226. 

nilBSonlnnus,  256. 

unjign,  244. 
Cycadophyta,  769. 
Cycadophyt®,  769. 
Cycadopsis  aquisgranensis,  269. 

araucarlna,  269. 

cryptomerloldes,  269,  789. 

foersterl,  269. 

monbeimi,  269. 

ritzl.  260. 

thuyoldes.  269. 
Cycadoxylon  westfalicum.  282. 
Cyclina,  677. 

parva,  98,  678,  937. 
Cyclostomntn,  736. 
Cyllchna.  411. 

recta,  90,  411,  914. 
Cyllndrites  conlcus,  282. 

cretaceus,  269. 

spongioides.  274,  280,  284. 
Oymbophora,  707. 

berryl,  100,  708,  939. 

wordeni.  100,  709,  939. 


Cyperac€«,  808. 
Cyparlssidium  cretnceum,  306. 

gracile,  189,  194,  200,  259,  260,  264. 
274,  296. 

minimum,  291. 

pulchellum,  291,  295. 

suessi,  306. 

mucronatum,  194. 
Cyperacites  ambiguus,  249. 
Cypricardiacea,  642. 
Cyprlmerla.  686. 

depressa.  98,  687,  936. 

major.   73,  98,  689,  936,  937,  938, 
939. 
Cytherea,  681. 

excavata,  686. 

plana,  339. 
Cystlsus  cretaceus,  275. 
Czekanowskia,  804. 

capillaris,  60,  102,  200,  318,  804. 

dlcbotoma,  205. 

nervosa,  262. 

setacea,  804. 


Dacrydlnlum  cupresslnum,  251. 
Dacrydltes  Incertus,  291. 
Dacrydlum  denslfolium,  297. 
Dactyolepis  cryptomerloldes,  200. 
Dadoxylon  pseudoparenchymatosum,  247. 

zuffardil,  255. 
Dansltes  schlotheimi,  269. 
Davallites  rlchardsoni,  242. 
Dalbergia,  847. 

apiculata,  200,  893. 

hyperborea,  189,  200. 

irregularis,  205. 

minor,  205. 

rlnklana,  189. 

severnensis,  64.  103,  205,  847,  972. 
Dalberglophyllum  nelsonicum,  251. 

rlvulare,  251. 
Dammara,  776. 

acicularls,  235. 

borealls,  189,  200,  205,  211,  217,  291. 

cllffwoodensls.    64,    102,    205,    209, 
318,  776,  950. 

macrosperma.  194. 

mantelli.  251. 

microlepls,  189.  194. 

minor.  200,  205. 

nortbportensis,  205. 
Dammarites  albens,  286. 

bayerl,  308. 

caudatus,  226. 

crasslpes.  284. 

dubius,  242. 

emarglnatus,  226. 
Dammarophyllum  striatum.  291. 
Dapbnites  goeppertl,  278,  304. 
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Daptmophjlliun  ancnstlfoliam.  229. 

craMdBenmim  301. 

dakotmm,  224. 

elUptlcom,  301. 

tnMtU,  275.  301. 
Deber*  afflnis.  249. 

aostnlfcnsia.  249. 

■emU,  2e9. 
Deeapoda,  8411. 
I>eleMerU  fnlTa.  238. 

niscifolia«  900. 
Del«MeHtPt  thiennsU.  269.  275.  282. 
DelphlDaU  Upidon.  502. 
DeDUlUd«.  tun. 
DenUUnm.  SOT. 

danal.  508. 

elephanticam.  507. 

leal,  508. 

paupercalam,  94.  510. 
Derma tophjrllites  acntna.  189.  217. 

borealia.  189. 
DtumocentldK.  378. 
Dewalqaea  aqalacrraoeoala,  209. 

corlacea.  291.  299. 

dakoteoiit,  226. 

reliodentli.  283. 

irnPDUodlca.  189,  194.  200,  205.  211. 
814. 

haldemlana.  194,  263,  275,  283. 

hnldemiana  aninistifolia,  283. 

holdemiana  latifolia.  283. 

inaliTDli,  189,  194.  200.  263,  269.  275. 
283. 

Dilaaoniana.  275. 

pentapbylla.  291. 

prlmordialit,  226. 

UDitbii,  213,  217. 

trlfoIUta,  200. 
Diaatoporidie,  736. 
Dibrancbiata,  393. 
Diceras  cenomanicaB.  291. 
Dlckioniu  conferta,  189. 

groenlandlca,  189,  194.  200,  217,  768. 

munda,  242. 

punctata,  189.  194.  286,  291.  305. 

pterioldes,  251. 
Dicotyledons,  812. 
DidymoBorus  comptonlifolius,  260. 

glelcbenioides,  269. 

varianB,  269. 
Diemenla  lunclfolia.  24i>. 
Dione  tippann,  681. 
Dioonites  buchlanuM,   772. 

cretosuB,  291, 

BaxonicuB,  304. 
DioBcorea  cretacea,  226. 
DiospyroB  ambl^ua,  220. 

nmboyeoBis,  200,  217. 

aplculata,  200,  205,  226. 


brachjaepala,  svi. 

cf.  brachTsepaku  235. 

calyx.  242. 

ceUatroldes.  226. 

creUcea^  249. 

emlnena.  242. 

jodltlic.  235. 

nitlda.  244. 

prlnueTa.  104,  189,  194,  200.  205. 
211.  213.  217.  221.  226.  278.  2M. 
318.  325.  8»4,  990. 

prodromiia.  189,  205. 

prorecta.  205.  278,  291. 

paeudoanoepa.  205.  226. 

rotmidifolla,  104.  205,  213.  217.  220. 
318,  325.  891.  80S,  990. 

scbwelnforthl.  254. 

steenstrapl,  194.  221,  220. 

Tancoarerensls,  242. 

Tera,  60.  104,  200.  800,  990. 

rlr^nlana.  895.  897. 
Dlpbyllltea  membra naceoa,  194. 
DIploconcha  cretacea,  740. 
Dlplodonte  parllla,  661. 
Dlpteripbyllam  cretaceum.  291.  301. 
DIscobellx.  SOI. 

calcQllformls.  501. 

lapldoBos.  94,  S4I2. 
Doliopsla  maltlllratum,  452. 
Dollum  moltlUratum.  452. 
Dom  bey  opals  obtusa,  238. 

trivUlls.  238. 
Doryantbltea.  800. 

cretacea,    102.    205.    211,    216,    220. 
326.  8416,  952. 
Dosinia,  070. 

africana,  676. 

depressa.  687. 

gabbl.  661. 

obllquata,  98,  070. 
Draccnltes  Jourdel,  259. 
DreiBBena,  627. 

tippana.  98.  028,  933. 
DreiBseniidie,  027. 
DreiBBensia  lanceolatn,  627. 
DrepanochiluB  compreBsa.  472. 

rostra ta,  471. 
DriUia  tippana,  420. 
Dryandra  cretacea,  291,  301. 
DryandroideB  geinoglypba,  299. 

huldemiana,  275,  283. 

macropbylla,  283. 

pakawanica,  251. 

quercinea,  205,  275.  299. 
Dryophyllum  alberti-magnl,  269. 

apdrys,  269. 

aqulsgranense,  209. 

bentbianum,  260. 

campteroneuruni.  269. 
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crepini,  269. 

cretaceum,  275. 

crenatum,  235. 

cuspidigerum,  275. 

dethimuslanum,  269. 

exlguum,  269. 

falcatum,  235. 

flrracile,  269. 

hleracifolia.  191,  232. 

beeri,  269. 

lerscblanum,  269. 

leBquereuxianum,  269. 

lesquereuxli,  249. 

nelson  icum,  251. 

regaliaquense,  269. 

saports,  275. 

subfulcatum,  235. 

tenuifolium,  269,  275. 

▼ittatum,  275. 
DryopterlB  Intermedia,  238. 

kennerleyi,  242. 

Iloydii,  235. 

Oratedi,  189,  194. 

polypodioides,  238. 
Dryopterites  stephensoni,  216. 
Drynarla  astrostigrmosa,  291. 

dura,  292. 

fascia,  292. 
Dysodonta,  614. 


Ebenaces,  804. 
Ebenales,  882. 
Bcbinocorytbide,  7S0. 
Ecbinodermata,  749. 
Echinoidea,  749. 
Ecbinostrobus  minor,  292. 

squamosus,  292. 
Elsodendron,  840. 

marylandica,  64,  103,  205,  849,  073. 

priscum,  249. 

speclosum,  226. 

strictum.  205. 
Elaamobrancbii,  350. 
Elopidse,  368. 

Embotbriopsis  presagita,  205. 
Encepbalartos  cretaceus,  226. 
Encbodontide,  355. 
Encbodus,  366. 

dims.  90,  367,  905. 
Engonoceratide,  388. 
Eorbamnidium  cretaceum,  217. 

platypbylloldes,  217. 
Ensipbonacea,  635. 
Eolirion  nervosum,  283. 

primigenium,  282,  283. 

subfalcatum,  283. 
Ephedrites  baccatus,  292. 


Epitonium,  477. 

annulatum,  479. 

cecilium,  94,  479,  911. 

marylandicum,  94,  478,  913. 
Equlsetum  amissum,  189,  194,  296. 

beeril,  306. 

pnelevigatum,  238. 

seilleri,  275. 
Eremopbyllum  fimbria  turn,  226. 
Ericaceae,  886. 
Erica les,  886. 
Eriocaulon  porosum,  238. 
Eripbyla  lenticubiris,  339. 
Escbaride,  748. 
Escbarina  sagena,  742. 
Escbarlnella,  741. 

altimuralis,  100,  741. 
Escbaripora  abbottii,  743. 
Etea  carolinensis.  646. 
Etberldgia  subglobosa,  249. 
Eucalyptus,  869. 

angusta,  200,  213,  215,  216,  262, 
278,  292,  299,  301,  873. 

angustifolia,  871. 

attenuata,  104,  200,  205,  211,  818. 
869. 

borealis,  189,  301. 

cboffuti,  262. 

cretacea,  249. 

dakotensis,  226. 

davidsonli,  249. 

dubia,  872. 

geinitzi,  104,  189,  200,  205,  211,  213, 
218,  221,  226,  278,  279,  292,  296, 
302,  758,  870,  873,  977. 

geinitzi  propinqua,  205. 

gouldli,  226. 

baldemiana,  283. 

bavenensis,  220. 

inequilatera,  283. 

latlfolU,  104,  205,  218,  870,  977. 

llnearifolia,  200,  206,  211. 

oxleyana,  249. 

parvifolia,  200. 

proto-geinitzi,  262. 

scbubleri,  206,  296,  302. 

scoliopbylla,  249. 

wardiana,  64,  104,  206,  213,  872. 

warragbiana,  249. 
Eugeinitzla  proxima.  200. 
Eugenia  primseva,  221,  226. 

tuscaloosensls,  218. 
Eulima,  480. 
Eupborbiacee,  847. 
Eupborbiopbyllum  antiquum.  259. 

primordiale,  262. 
Euompballde,  601. 
Euompbalus,  493. 
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Euspira  altispira,  94,  500. 

halU,  94,  480. 
Eusuchia,  847. 
EutrephoceraB,  871. 

dekayi.  90.  320,  828,  327,  831,  334, 
337.  371,  872,  909A. 
ExiUa.  468. 

cretacea,  464,  910. 

pergracills,  463. 
Exoflryra,  S68. 

cancellata,    09,    96,    326,   563,    566, 
923. 

columbella,  332. 

costata,  73,  96,  320.  323,  329,  563, 
B64,  921.  922,  923. 

intemipta,  564. 

laclBlata,  266. 

lapviuscula,  333. 

lateralis,  579. 

ponderosa,  96,   321,   322,   326,   328, 
331,  563,  569. 
Extraaiphonata,  874. 


FagacetP,  816. 

Fagales,  816. 

Fagophyllum  nerTosum,  242. 

retoaum,  242. 
Fagoxylon  hokkaidense,  253. 
Fagus  cretacea,  226. 

leptoneura,  249. 

nelsonlca.  251. 

orbiculata,  226. 

polycladus,  226. 

pneninnisiana,  249. 

pneulmlfolia,  249. 

proto-nuclfera.  244. 

producta,  251. 
Fascigerldie,  739. 
Fasclolaria,  487. 

Juncen.  92,  437.  438,  910. 

»p.,  92.  437,  488,  910. 
Fasclolartidip,  487. 
Fasciostelopteris  tansleii,  253. 
Fegonlum  dryandreforme,  275. 

schenki,  275. 
Ficus,  818. 

anguatuta.  226. 

arenacen.  238. 

arctica,  194. 

asarifolln,  235. 

atavina,  189,  194,  206,  213,  296,  823. 

austlniana,  226. 

beckwithll.  220,  823. 

berthoudl.  819. 

bumelioides.  278. 

cecllensis.  103.  206,  821,  954. 

cecroplae-lobus,  298. 

celtifolius,  213. 

contorta,  243. 


crasBlnerris,  282. 

crassipes,  64,  103,  189,  206,  211,  213, 

215,  218,  226,  318,  320,  821,  954, 

966. 
cretacea,  282. 
crosBii,  238. 

dalmatica,  235,  238,  239. 
daphnogenoides,  103,  200,  206,  211, 

218.  221,  227,  242,  826,  818,  822. 

954. 
deflexa,  227. 
dentata,  282. 
deoTeriana,  238. 
densinervis.  283. 
distorU,  227. 
elongata,  282,  292,  819. 
fasciculata,  819. 
fontanel,  218. 
fracta.  299. 
fructus.  211. 
geinltzi,  278. 
georgeana,  216. 
glascoeana,  221,  227. 
gracilis,  270,  282. 
halliana,  227. 
heerii.  103. 
hellandiana.  189. 
hesperia,  235. 
iniequaHs,  211.  218,  227. 
incompleta,  235. 
ipswichiana,  249. 
irregularis,  235,  238. 
krausUna,  103,  201,  206,  213,  215, 

218.  227,  292,  296,  302,  318,  325. 

326.  819,  828,  955. 
krausiana  subsimilis,  206. 
lanceolato-acuminata,  227. 
lancifolia,  819. 
latifolia,  238. 
laurlfolia,  283. 
laurophyllids,  243. 
lesquereuxii,  227. 
ligustrina,  819. 
longifolia,  282. 
mncrophylla,  227. 
magnolisfolia,  227,  243. 
matuwanensis,  210. 
iiielnnopbylla,  227. 
missouriensis,  234. 
mohliana,  302. 
montana,  235. 
mudgei,  227. 
multinervis,  235,  238. 
rayrlcoides,  201,  206. 
navicularis,  238. 
ovata,  820. 
ovatifolia,   103,   201,   211,   215,   318. 

325.  820,  855. 
planicostata,  235,  238. 
populoides,  235. 
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precursor,  227. 

primordialis,  227. 

prisca,  278. 

problematica,  235. 

protcoides,  227,  818. 

protogiea,  189,  278,  306. 

penini,  292,  296. 

reticulata,  206,  227,  278. 

reuschii,  282. 

rhamnoides,  235,  239. 

rotundata,  243. 

saplndifolia,  206. 

shlrleyensis,  218. 

simills,  251. 

smlthBoniana,  238. 

stylosa,  292. 

suspecta,  292,  819,  823. 

sapida,  819. 

Bplnosisslina,  235,  239. 

■quarrosa,  235. 

stephensoni,  211,  213. 

aternbergil,  227. 

tenulfolia,  282. 

trlnervis,  235. 

undulata,  227. 

wardll,  235,  240. 

welllDgtonis,  243. 

willisiana,  206. 

woolsonl,  201,  206,  218,  820. 
Fillcales,  760. 
Fllicltes  lacerus,  261. 

vedensis,  261. 
Filifascigera,  730. 

magsera,  100,  780. 
Flabellarla  chamieroplfolia,  284. 

magothlensls,  811. 

longirhachis,  261. 

minima,  227. 

Bublongirhachis,  251. 
Flustra  sagena,  742. 
Folia  fllicum  involuta,  292. 
Fontainea,  800. 

grandifolla,  60,  104,  200,  318,  800. 
I*>agilia  protexta,  636. 
Fragum  tenuistriatum,  660. 
Fraxlnus  prapcox,  194. 
Frenelltes  reichli,  793. 
Frenelopsis  bohemica,  292,  298. 

gracilis,  800. 

hoheneggeri,  20],  206,  259,  201. 

kOnigii,  264,  283. 

occidentalis,  262,  263. 
Fricia  nobilis,  296. 
Fucoldes  dichotomous,  297,  900. 

cauliformis,  297. 

columnaris,  297. 

funiformis,  297. 

strangulatus,  297. 

strictus,  257. 

tuberculosus,  257. 


Fucus  lignatum,  235. 
Fulguraria  bella,  441. 

conradi,  427. 

nasutus,  422. 
Fulguridie,  444. 
Fungi,  767. 
Fungide,  753. 
Fusus  dakotensis,  454. 

retifer,  452. 

Scarborough!,  439. 


Galeocerdo  falcatus,  354. 

pristodontus,  352,  353. 
Galeoidea,  850. 
Galeus  pristodontus,  352. 
Galla  quercina,  227. 
Gastropoda,  307. 
Gavialis  neoceasariensis,  347. 
Geinitzia  biformis,  235. 

cretacea,    261,    275,    280,    296,   305, 
308,  789. 

formosa,    102.    201,    206,    218,    235. 
240,  275,  325,  801,  950. 

graciUima,  801. 

hyperborea,  194. 

longifolia,  238. 

microcarpa,  273. 

relchenbachii,  201. 
Gelidinium  trajecto-mosanum,  270. 
Geraniales,  847. 
Ginkgo  baynesiunn,  243. 

laramiensis,  235. 

multinerris,  189. 

pusiUa,  243. 

primordialis,  189. 
Glnkgocladum  novszcelandise,  251. 
Gledltsiaphyllum  tricanthoides,  211. 
Gleichenia,  760. 

acutiloba,  189,  275,  292. 

comptoniifolia,  189,  278,  299. 

crenata,  278,  292. 

delawarensls,  102,  206,  762,  946. 

delicatula,  218,  240,  259,  292. 

giesekiana,  189,  194,  201. 

gracilis.  189,  194.  206,  242.  278,  808. 

kurriana,  227.  242,  278,  302. 

niicromera,  201. 

multlncrvosa,  292. 

nauckhoffl,  189. 

nordenskioldi,  227,  762. 

obscura,  251. 

obtusata,  190. 

protogasa,  206,  270. 

rhombifolia,  240. 

rotula,  292. 

saundersii,  64,  102,  206,  762,  940. 

vahliana.  194. 


1004 


Paleontological  Ixdex 


TidoVlensls,  292. 

sippei,  102,  190,  201,  206,  259,  276, 
278,  292,  299,  807,  808,  760. 
Gleicbeniaces,  760. 
Gleichenltes  coriaceut,  292. 
Glycymerls,  B40»  643. 

decisa,  721. 

mortoni,  96,  540. 

wordenl,  96,  643,  917. 
Glyptostrobus  australis,  249. 

debUis,  263. 

europaeas  cretaceus,  292. 

ffraclUimuB,  793. 

Intermedius,  194. 
Goniopholidie,  849. 
Goniosoma  inflata,  643. 
Grevillea  constans,  292. 

dToraki,  292. 

oxleyana,  249. 

palmata,  269. 

tenera,  292. 
Grewiopsis  lequidentata,  227. 

cleburni,  236. 

flabellata,  227. 

formosuB,  218. 

mudgei,  227. 

palieaulca,  251. 

tuBcaloosensis,  218. 
Grypbsa,  571. 

angulata.  671. 

aucella,  328. 

coDvexa,  572,  573,  574,  576. 

dilatata,  573. 

dissimllarlB,  574,  576. 

expansa,  573. 

mutabilis.  572.  574,  576. 

pufrllla,  90,  678,  929. 

yeBicularis.    69,    96,    336,    337,    339, 
672,  924,  925,  926,  927,  928,  929. 

vomer,  36,  53,  96,  679,  921. 
GryphsoBtrea  lateralis,  580. 

subeyersa,  579. 

vomer,  36,  53,  96,  679,  021. 
Guatteria  cretacen,  206. 
Gymnogramme  bohemica,  292. 

gardneri,  238. 
Gyrodes,  496. 

abyssina,  94,  496,  498. 

nltispira,  500. 

obtusivolva,  500. 

petrosus,  94.  323.  496,  OOOA. 

H 

Haliserites  gracilis.  270. 
Halocharis  longlfulia.  270. 
Halymenites  major,  1.'30,  240. 

striatus.  240. 
Halyseritfs  eontortuplicatiis.  i'SH. 

reichil.  278.  2Sn.  OOO. 


Hamamelitet  cordatuB,  213,  227. 

quadrangularlB,  227. 

querdfollUB,  227. 

tenalnerris,  227. 
Uaminea,  407. 

cylindrlca,  90,  407,  460,  914. 

mortoni,  90,  407,  408. 
Hamulas,  747. 

onyx,  100,  747. 

BquamoBiiB,  747. 
Haplomi,  868. 
Hastia  speclosa,  261. 
Hedera,  878. 

cecilensiB,  64,  104,  206,  874,  974. 

credneriefolla,  292. 

cretacea,  104,  206,  227,  873,  874. 

cuneata,  190,  194. 

decurrena,  227. 

macclurel,  194. 

microphylla,  227. 

orbiculata,  227. 

ovaUs,  227,  242. 

platanoidea,  227. 

primordiallB,    190,    201.    211.    214, 
292. 

Bchimperi,  227. 

simplex,  206. 
Hederephyllum  peltatam,  292. 
HemiaBter,  761. 

bexeri,  751. 

delawarenalB,  100,  761,  943. 

Bp.,  100.  762. 

Btella,  751. 

welleri,  752. 
Heterofllicites  ancepa,  206. 
HeterolepiB  cretaceuB,  214. 
Hexacoralla,  762. 
Ulmantites  alopecuruB,  270. 
Hippo thoa,  74S. 

tenuicborda,  100,  746. 
Hippothoids,  746. 
HolcoduB  acutidens,  349. 
Holoparia,  361. 

gabbi,  90,  361,  906. 

gladiator,  90,  362,  006. 
Hopopleurids,  366. 
Hymenea  dakotana,  201,  206,  227. 

elongata,  292,  299. 

fayettenslB,  218. 

inequalis,  292. 

primlgenia.   206,  292. 
Hymenophyllltes  heterophylius,  306. 

macrophyllus,  300. 
Hymenopbylliim  cretaceum,  227.  278. 
Hyposaurus.  349. 

rogersii.  00,  349,  904. 
Ilysterltps  dtibius,  270. 
llysteriuni  pnitoguMim,  190. 
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I 

Idmonelda,  788. 
Idonearca  antrosa,  Si34. 

carollnensis,  532. 

medlana,  630. 

neglecta,  632. 

tlppana,  630. 

vulgaris,  630. 
Ilex,  849. 

amboyensls,  201. 

antlqua,  190. 

armata,  227. 

borealla,  194,  227. 

dakotensls,  227. 

elongata,  201. 

maaoni,  218,  227. 

papulosa,  206,  227. 

patootensls,  194. 

pernerl,  298. 

scudderl,  227. 

severnenBls,  103,  206,  840,  073. 

strangulata,  206,  227. 
Iliciicefe,  849. 
Illlcium,  888. 

dcletoides.  103,  206.  888,  966. 

deletum,  292,  838. 

watereensls,  214,  838. 
Inga  cottal,  278. 

cretncea,  218,  221,  228. 

latifolia,  292. 
Inoceramus,  546. 

bnrablnl,  337,  547. 

confertim-aDDulatus,  96,  647. 

cripsii,  274,  337. 

cuvierl,  546. 

exogyroldes,  333,  336. 

involutuB,  333. 

lubiatuB,  266,  296.  331,  338. 

umbonatuB.  383.  336. 
iDolepslB  afflnlB,  194. 

bohemica,  292. 
Isohyriza,  3S8. 

antlqua,  358. 

mlra,  90.  358,  905. 
Isodonta,  587. 


Janira  mortonl,  596. 

quinquecoBtata.  596. 
Jeanpaulia  carinata,  292,  302. 
Juglandlnium  longiradiutum,  275. 
Juglnndites  cretacea,  242. 

ellBworthianuB,  228. 

fnllax,  243. 

lacoei,  228. 

primordlalis.  22s. 

slDuatus.  228. 
JuglaDB  arctica,  190,  201.  206,  211,  214, 
215,  218,  228. 


crasslpes,  194,  201,  206,  228,  302. 

debeyana,  228. 

elongata,  206. 

harwoodensls,  243. 

leconteana,  238. 

missourlensls,  234. 
Jugloxylon  hamaoanum,  253. 
JuDgermannltes  cretaceus,  218. 
Junlperus,  798. 

hypnoldes,  102,  190,  201,  206,  792. 

macllenta,  190,  292. 
Juranyla  hemlflabellata,  805. 

K 

Kalmla  biittonlana,  201,  211,  218. 
Kaidacarpum  cretaceam,  194. 
Keckia  annulata,  280. 

cyllndrlca,  280. 

nodolosa,  280. 

vesiculosa,  280. 
Klrchnera  arctica,  292. 

dentata,  292. 
Knlghtlophyllum  prlmaBvum,  251. 
Krannera  mlrablUs,  292.  ' 


Laevlcardlum  perelongatum,  666. 

spUlmanl,  666. 
Lameua rites  polystlgma,  270. 
Lamna,  860. 

cuspldata,  90,  851,  904. 

dentlculata,  351. 

dubla,  351. 

elegans,  90,  860,  904. 

hopel,  351. 
Lamnldie,  850. 
Lamprocarpltes  nltidus,  190. 
Lauraces,  860. 
Laurella  prlmsva,  228. 
LAuruB,  861. 

afflnlB,  284,  292,  299. 

anguBta,  865. 

antecedens,  228. 

atanenslB,  190.  194,  206,  228. 

attenuata,  262. 

coUetl,  258. 

colombl,  243. 

crassinervls,  242. 

cretaceus,  278. 

holle,  194,  201,  206,  228. 

holllckll,  103,  206,  868,  967. 

knowltonl,  228. 

lesquereuxU,  228. 

macrocarpa,  228. 

mlcrocarpa,  228. 

modesta,  228. 

nebrascensls,  201,  206,  228. 

newberryana,  206. 

Dotandla,  262. 
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odlni,  190. 

paheocretacea,  262. 

plutonia,  103,  190,  194,  201,  207, 
214,  218.  220,  221,  228,  249,  298, 
861,  864.  967. 

proteiBfolia,  108.  207.  221.  863,  971. 

priefitans.  236. 

cf.  primigrenla,  236. 

proBatavia,  259. 

tellformls,  207.  228. 

wardlana,  238. 
Laurinium  brunswicense.  275. 
Laurinoxylon  unlseriatum.  247. 
Laurophyllum,  864. 

an^stifolium.  103.  201.  206,  218, 
865. 

aquisgra Dense,  270. 

deblle.  242. 

elegans,  103,  201,  206,  211.  214.  864. 
907. 

insigne.  243. 

lanceolatum,  201,  206. 

minus.  201,  221. 

nervillosuni,  201.  214.  218.  325.  865. 

ocoteceoides.  206. 

retlculatiim,  865. 
I^xlspira.  484. 

lumbrlcalis.   68.   94.    321,    322.   484, 
485. 
Leda,  516. 

gabbana.  520. 

loDgifrons.  518. 

pinnaformis,  515. 

protexta.  520,  522. 

rostrata.  515. 

rostratruncata,  94.  515,  517,  915. 

slacklana.  511. 

whitfieldf.  04.  515,  915. 
Ledidie,  515. 
Legumen.  683. 

appressum,  684. 

cnrolinensis.  98,  683.  684.  685. 

ellipticus,  683,  684. 

plnnata,  684. 

planulatum,  98,  683,  684. 
Leguminoss,  841. 
LeguminoRites,  841. 

albizzloides,  255. 

amlssus,  190. 

atanensis.  190,  201. 

canavalloldes,  103,  207,  842,  072. 

convolutus,  207,  228. 

coronllloldes,  103,  201,  207,  228,  304. 
841. 

cretaceiis.  278. 
cultriformis,  228. 
dakotensis.  228. 
delagerl,  190. 
dentntus,  194. 


frigidus,  194,  841. 

hymenophylluB,  228. 

Infra cretacicus,  262. 

inga  folia,  218. 

Insularls,  190,  228. 

lanceolatuB,  307. 

macllentus,  190. 

middendorfensis,  214. 

omphaloboides,   103,  201,  207,   218, 
228,  843,  972. 

orbiculatus,  190,  194. 

ova  tif  olios.  190. 

ovatus,  307. 

patootensis.  194. 

pachyphyllum,  249. 

phaseolites.  228. 

podogonialis,  228. 

prodromus.  190. 

raritanensis,  201. 

robiniifolia,  211,  214. 

shirleyensis,  218. 

truncatus,  228. 

tuscaloosensis,  218. 
Lepidocaryopsis   westphalenl.    293. 
I^eptomya,  633. 
Ijeptosolen,  703. 

biplicata,  98,  703,  938. 

elongate,  100,  703,  74MS. 
Leptospennum  cretaceum.  293. 
Leucotbce  parlatorii,  888. 
Libocednis  cretacea,  791. 

salicornloides  cretacea,  293. 

veneris,  296. 
Lichenoporide.  739. 
Lichenopora,  789. 

papyracea,  100,  739. 
Ligustrum  subtile,  207. 
Lima  obliqua.  96.  600,  603,  930. 

reticulata.  96.  600,  930. 

serrata.  96,  600,  602,  930. 
Limidie.  600. 
Limnophyllum  lanceolatum,  282. 

primevum,  282. 
Liniopsis.  543. 
Linearia.  698. 

metu striata,  98,  699. 
Liocardium  spillmanl,  666. 
Liopeplum.  429. 

cretaceum,  92.  430,  431,  911. 

leiodermum,  92,  429,  430. 

monmouthensis.   92.   430,  432,  911. 
Liopistba,  635. 

nlternata,  68,  98.  321,  322,  326,  635, 

637. 
protexta,  73.  98.  320,  323,  827,  635. 
636,  932. 
Liquidambar  integrifolius,  228,  242,  245. 
Llriodendron  acuminatum,  228. 
acuminatum  bilobatum,  228. 
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alatum,  234,  240. 

attenuatum,  207. 

dubium,  211. 

grlganteum,  228. 

giganteum  cruciforme,  228. 

intermedium,  228. 

laramlenie,  236. 

meekii,  100,  218,  228,  24S,  278. 

morganensia,  207. 

oblongifollum,  201,  207. 

pinnatifldum,  221,  228. 

pretullpiferum,  243. 

primsvum,  201,  211,  228. 

quercifolium,  201,  221. 

schwa rzli,  275. 

snowii,  228. 

Buccedens,  243. 

wellingtonii,  228. 
Liriodendropsis,  844. 

ODgustifolia,  201,  207,  218. 

constricta,  207.  218.  318,  H44. 

retusus,  105,  201,  207. 

simplex,  201,  207.  218,  844. 

simplex  coDstricta,  844. 

spectnbills,  207. 
Liriophyllum  beckwithil,  228. 

obcordntiim,  228. 

populoides,  229. 
Llrofusus  nodocarinntus,  455. 
Llthothnmniiim  cenomnnicum,  258. 

Kosavlenso,  200,  307. 

pulmatum,  260,  307. 

recemosuin,  260. 

turonicum.  260. 
Llthophaga,  017. 

conchnfodeutis.  OS.  61S,  010,  932. 

Jullffi.  98,  618.  620,  932. 

linpua.  98,  618,  «21,  932. 

riplcyuna,  98,  018.  932. 

twitchelli.  98,  618,  022,  932. 
Litsa^a  bohemlca,  293. 

oxpanK.i,  245. 

laurinoides,  282. 
Locbmuphycus  caulerpoldes,  270. 
Lomntia  8ni)ortan(>a.  229. 

saportanoa  luii):lfolla,  229. 
Lomatitcs  paleo-ilex,  278. 
Lomatoptorls  schimporl,  200. 

superstes.  259. 
Liicil<lse.  a58. 
Lucina,  0r»8. 

Juniaicensls,  659. 
Lucluacea,  058. 
Luclnidffi,  058. 
Lunatia  altispira,  500. 

halli,  499. 
Lytoceratldfe,  374. 
Lycopodiuces,  759. 
Lycopodlalcs.  759. 


Lycopodium,  758. 

creUceum,  64,   102.  207,  214,  218, 
759,  046. 

lesquereuxiana,  236. 
Lygodltea  anemiifollua,  275. 

spatulatUB,  275. 
Lygodium  compactum,  238. 

cretaceum,  270,  278. 

trichomanoides,  229. 

M 

Macclintockia  appendiculata,  190. 
cretacea,  104,  220,  242. 
trlneryls,  243. 
Macrodon  eofalensis,  524,  525. 
Macrotienlopterls  vancouverensls,  243. 
Mactra  asbbumeri,  707. 

solida,  706. 
Mactracen,  700. 
Mactrids.  700. 
Madreporaria,  752. 
Magnolia,  831. 

alternans,  190,  201,  203,  833. 
ampUfoUa,  207,  229,  203,  302. 
aurlculata,  831. 
boulayana,  103.  201,  207,  215,  218, 

221,  229,  834,  065. 
capellinil,    64,    103,    100,    207,    212, 
214,  215,  218,  229,  243,  293,  318, 
325,  326,  832,  830,  965. 
elegans,  229. 
glaucoides.  834. 
holllcki,    103,    201,    207,    218,    326, 

831,  965. 
isberglana,  190,  201,  207. 
lacoeana,    103,    201,    207,    218,    229, 

8:t2,  966. 
longlp€8,    103,    201,    207,    218.    833, 

96."). 
magnlfica,  242. 
marbodi,  302. 

newberryl,  60,  201,  212,  214,  218. 
obovata,  229. 
obtusata,    103,    190,    207,    214,    218, 

229,  318,  834,  964. 
occidentalis.  243. 
palffiocretacica,  263. 
pseudoacuminata,  207,  229. 
pulchra.  236. 
speclosa,    201,    207.    218,    221,    229, 

302,  837. 
tclonensis,  259,  260. 
tenuifolia,  103,  207,  214,  229,  244, 

835,  966. 
▼aningeni,  207,  835. 
woodbridgensis,  202,  207,  833. 
MagnoliaceflB,  831. 

Majanthemopbyllum  cretaceum,  190,  194, 
302. 
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lanceolatum,  194. 

paBillam,  194,  201. 
Malapoenna  cottondalensls.  218. 

cretacea,  218,  229. 

falclfolia,  207.  218.  221,  229. 

horrellensis,  212,  215,  220. 

macrophylloides,  230. 
Malpighiastnim  cretaceum,  249. 
Malvales,  8S7. 
Mammeeitea  franchetl,  258. 
Manihotltes  georgiana,  212,  215,  218. 
Marattla  cretacea,  218,  293. 
Margarltes,  604. 

abyssina,  94,  BOS. 

depresaa,  94,  BOB,  909A. 

elevata,  94,  505,  BOO,  909A. 
Manilla  andersonl,  207. 

attenuata,  236. 

cretacea,  190,  293. 
Maraupltes  mllleri,  339. 

ornatus.  273. 
Marteaia.  726. 

cltbara,  725. 

cretacea,  100,  72T. 
Maatlcura,  SOO. 
Matonldlum  wlesnerl,  302. 
Melastomltes  cunelformls,  282. 

parvula,  305. 
Melophytum  cycloatlgzna,  270. 
Membranlpora,  740. 

annuloidea,  100,  740. 
Membranlporella,  743. 

abbottl.  100,  743. 
Membranlporide,  740. 
Menlspermltes  acutflobus.  207,  229. 

borealis,  190.  201. 

bryaoniana,  207. 

cyclophyllus.  229. 

dentatus.  190. 

grandls,  229. 

iDtegrlfolla,  218. 

knlgbtll,  236. 

menlgpennlfollus,  229. 

obtusiloba.  229,  245. 

ovallB,  229. 

populiformis,  229. 

rugosus,  229. 

salinie,  229. 

trllobatus.  219. 

variabilis.  215. 

virginiensls.  839. 

wardiana.  202. 
Menispermophyllum  celakovskianum,  293. 
MenlBpermum   (Cocculus)  assimile,  259. 
Meretrlx.  G70. 

cretacea,  98,  679. 

tippana,  681. 
Metrosideros  peregrlnua.  190. 


Micrabacla,  7B3. 

amerlcana,  755. 

amerlcana.  var.  multlcostata,  755. 

crlbrarla,  757. 

hilgardl,  756. 

marylandlca,  100,  7BB,  944. 

mlsBisslppienais,  757. 

roUtillB,  100,  7B8,  945. 

rota  tills.  Tar.  georglana,  755. 
MlcrabacUdie,  7B3. 
Mlcrodlctyon  dunkerl,  293. 
Mlcrolepldlum  striatulum,  293. 
Mlcrozamla  dubia,  207. 

glbba,  202,  278,  293,  296,  307. 
MlmuBops  ballotnoldes,  278. 
Mltrids,  433. 
Mitropicea  dechenl,  270. 

oceggerattll,  270. 
Modlola  Julie,  620. 
ModloluB,  614. 

burllngtonenslB,  96,  322,  614,  616, 

BedesclaruB,  614,  616. 

trlgODQB.  96,  614,  916. 
MoUuBca,  871. 
MoUuBcoldea,  734. 
Momlaia  carolinenalB,  214. 
Monhelmia  aqulBgraneoslB,  270. 

polypodloldea.  270. 
Monlmla  prsvestita,  849. 
MoDOcotyledone,  806« 
Moraces,  818. 
Morea,  464. 

cancellaria,  464. 

marylandlca,  92,  465,  466,  914. 

naticella,  92,  46B,  914. 
Morlconia  amerlcana.  64,  102,  207,  212, 
214.  318.  802,  952. 

cyclotoxon,  190,  194,  202,  270,  781, 
807. 
Mortoniceraa.  390. 

delawarenalB,  68,  90,  321,  322,  328, 
336,  391,  908. 

inflatum,  338. 

BboBhonense,  388. 

texanum.  328,  883,  390. 

TermllllonenBe,  833. 

vespertlnum,  338,  390. 
Mucronella,  743. 

aapera,  100,  748. 
Muensterla  scbnelderiana,  284. 
Murex  babylonluB,  410. 

tnllpa,  437. 
MuBcitea  cretaceuB,  270. 
Myacea.  710. 
Myllobatldie,  360. 
MyliobatiB.  360. 
MyliobatlB  obeauB,  90,  860. 

rugoBUB,  360. 
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Myrica,  812. 

acuta,  202. 

acutUoba,  299. 

aspera,  229. 

brittoniana,  207,  214. 

campei,  259. 

cinnamomifolia,  202. 

cUffwoodensis,  207,  212. 

cretacea,  275. 

davisii,  202. 

dakotensis  minima,  219,  229. 

elegans,  212,  214. 

emarginata,  190,  202,  219,  221,  229. 

fenestrata,  202. 

fragiliformifl,  190,  279,  293. 

gaudryi,  259. 

gracilior,  262. 

bollicki.  202. 

indlgena,  302. 

lacera,  262. 

liophylla,  275,  284. 

longa,  103,  190,  194.  207,  219,  221, 
229,  244,  296,  326,  812,  953. 

newberrynna,  202. 

obllqua,  229. 

obtusn,  229. 

precox,  195. 

primaeva,  284. 

pseudo-lignitum,  249. 

raritanensls,  202. 

revisenda,  262. 

rlpleyensls.  220. 

rougoDi,  259. 

Bchenkinna,  275. 

schlmperl,  229. 

serratum,  275,  293. 

sternbergil,  229. 

thulensis,  190. 

torreyl,  236,  238,  240. 

torreyi  minor.  238. 

trifoliuta,  229. 

vernassiensis,  264. 

zenkeri,  207,  853. 
Myrica cefe,  812. 
Myrlcales,  812. 

Myricanthium  amentaceum,  293. 
Myricophyllum  asplenloldes,  270. 

glandulosum,  293. 

haldemianum.  270. 

longepetiolatum,  249. 
Myrsinacesp,  890. 
Myrsine,  890. 

borealia,  104,  190,  202,  207,  212,  219, 
890,  896,  989. 

caloneura,  298. 

crassa,  207,  229. 

elongata,  891. 

gaudinii,    104,    202,    207,    212,    214, 
219,  229,  326,  891,  989. 


manifesta,  298. 

oblongata,  202. 
Myrslnites  gaudinii,  891. 
Myninophyllum  varians,  293. 

▼enulosum,  262. 
Myrtasa,  058. 

stephensoni,  98,  0B9,  935. 
Myrtales,  809. 
Myrtophyllum  cryptoneuron,  284. 

geinitzi,  870. 

latlfolium,  249. 

parvulum,  190. 

sapindoides,  207. 

warderi,  229,  871. 
Mysiaparilis,  661. 
Mytilacea,  614. 
Mytilidfe.  614. 
MytiluB  decuBsatus,  623. 

hirundo,  548. 

lithophagus,  617. 

modiolus,  614. 

polymorphus,  627. 

N 

Nageiopsis  recurvata,  774. 
Natica  alveata,  496. 

concinna,  500. 

crenata,  496. 

obliquata,  500. 

p«tro8n,  496. 
Naticidae.  490. 
Nautilidie,  371. 
Nautiloldea,  371. 
Nautilus  bouchardianus,  373. 

danicus,  339. 

dckayl,  371.  372. 

lievigatus,  373. 

orbignyanus,  373. 

perlatus,  372. 

sphflprlcus,  373. 
Nechalea  lobata,  270. 

petiolata,  270. 

serrata.  270. 
Nectandra  imperfecta,  207. 
Negundoides  acutifolia,  229. 
Neitbea  quinquecostata,  597. 
Nelumbites,  839. 

primsva,  103,  840,  971. 

▼irginienses,  839,  841. 

arcticum,  190. 

provlnciale,  261. 

aaskatchewanense,  244. 

schweinfurtbi,  255. 
Nelumbo  dawsonli,  245,  841. 

intermedia,  236,  841. 

kempii,  64,  207,  839. 

laramiensis,  841. 

primeva,  207,  840. 

tenuifolia,  238. 


1010 


Paleontologioal  Index 


NemodoD,  524. 

cecllius,  04,  525.  528,  916. 

conradl,  524,  526. 

eufalensis,  94,  823,  327,  526,  540, 
916. 

stantoni,  94,  525,  627,  915. 
Neptunella,  456. 
Nerlta  ialandica,  502. 
Nerium  rShlii,  284. 
Neuropteris  castor,  243. 
Neurosporangium  foliaceum,  270. 

undulatum,  270. 
Newberryana  riglda,  202. 
Nicolia  segyptiaca,  254,  270. 
NilBonia  bohemica,  293. 

Johnstrupi,  190. 

lata,  243. 

orientalls,  253. 
Niponophyllum  cordaitiforme,  253. 
Nceggerathlopsis  robinsi,  243. 
NordeDskioldia  borealis,  229. 
Nothofagoxylon  scalarlforme,  247. 
Nucula,  511. 

arnica,  94,  511,  614,  915. 

microstriuta,  94,  511,  515,  915. 

percrassa,  511. 

slackiana,  73,  94,  511,  915. 
Nucula cea,  511. 
Nuculana  gabbana,  520. 

longifroDB,  518. 

pinnaformls,  515. 
Nuculids,  511. 
Nuphar  cordifollus,  191. 
Xymphaeaccffi,  830. 
Xyssa  snowlana,  219,  229. 

vetusta,  229. 


Ocotea  nnssauensis,  207. 
Odontaspis  cuspidata,  253. 

eleguns,  350. 

bopei,  351. 
Odontofusus,  442. 

slacki,  442. 

medians,  92,  443. 

rostellaroides,  443. 

typicus,  443. 
Olea  myricoides,  262. 
Oligoptycba  natlcoldes,  402. 
Olivella,  421. 

danea,  421. 

monmoutbensis,  92,  323,  421,  910. 
Ollvidae,  421. 

Oncopteris  kauniclana,  293. 
Onoclea  fecunda,  238. 

Inqulrenda,  102,  190,  208,  214,  764, 
947. 
Onustus  leprosus,  495. 
Onycbiopsis  cnpsulifera,  293,  302. 

elongata,  302. 


gOBpperti,  768. 

psilotoides,  279. 
Opegrapbites  striato-punctatus.  270. 
Ophioglossum  granulatum,  195. 
Opisthobrancbiata,  897. 
Oreodapbne  alabamensis,  219,  221. 

apiclfolia,  284. 

cretacea,  229. 

heeril,  245. 

sbirleyensis,  219. 
Omata  porta,  748. 

marylandica,  100,  748,  943. 
Orthocboanites,  871. 
Osmunda,  763. 

arctica,  195. 

delawarensis,  102,  208,  703,  946. 

gerini.  261. 

baldemiana,  284. 

montanensis,  236. 

novte-cssarese,  208. 

oberglana,  190,  764. 
Osmundaces,  763. 
Osmundopbyllum  cretaceum,  293. 
Ostracea,  661. 
Ostrea  diluYlana,  328. 

carina ta,  280. 

congesta,  332. 

convexa,  572. 

denticulif^ra,  556. 

edulis,  551. 

faba,  96,  551,  559,  920. 

falcata,  552. 

larva,  337,  551,  552,  554,  555. 

subsp.  falcata,  69,  96,  551,  552,  918. 

subsp.    mesenterica,    96,    551,    666, 
918,  919. 

subsp.  nasuta,  96,  551,  654,  918. 

monmoutbensis,  96,  551,  568,  919. 

plumosa,  96,  551,  656. 

pusilla,  560. 

subeversa,  579. 

subspatulata,  96,  329,  552,  661,  919, 
920. 

tecticosta,  96,  552,  660,  920. 

torosa,  563. 

ungulata,  339,  552.  554,  555. 

vesicularis,  572,  573. 
Otoznniites  ?  groenlandica,  190. 
Ottelia  americana,  236. 


Pacbycardium  burlingtonense,  6G6. 
Pacbydiscus,  378. 

complexus,  90,  333,  378. 

golvlllensis,  339. 

witteklndi,  378. 
Pncbypteris  dalmatica,  304. 

dalmatica  dentata,  304. 

dimorpha,  304. 
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Pachystima  cretacea,  214. 
Pachytherus  pteropsis,  655. 
Pagiophyllum  araucarium,  304,  770. 

rigldum«  304,  779. 
Pnladmete.  412. 

cancellarla,  02,  413,  014. 
Palsocassla  laurlnea,  219,  221,  220. 

phaseoUtoides,  251. 
Paltpolepis  chelromorpha,  262. 

multipartita.  262. 
Paliurus  affinis.  100,  194,  202. 

anceps,  220. 

cretaceus,  230. 

InteKrlfollus.  208. 

montnnuR.  242. 

nellll,  243. 

obovatuB,  230. 

ovalls,  230,  242. 

popiilifcrus,  20S. 

upatolGDsls,  215. 

Klzyphoides.  238. 
PalnincitoB  horridus.  302. 

rimosus,  254. 

varlans,  280. 
Palm  oca  rpnm  cretaceum,  270. 
Palmophyllum  moletcinianum,  302. 
Palmoxylon  andegavense,  259. 

clIfTwoodensIs,  208. 

Kiillllerl,  250. 

ligvrinnum.  250. 

parvifasciculosiim,  275. 

radlatum,  275. 

sclerotlcum,  275. 

varlnbllo,  275. 
Pandanus  pseiido-Inermis,  307. 

trlnervis,  307. 
Panax  crctacca,  101,  208.  210. 

dcntifera,  200. 

globulifera,  195. 

ma  croon  rpa.  105. 
Panope.  719. 

aldrovandi,  719. 

bonuBpes,  100.  721,  72.1,  042. 

docisa,  100,  721. 

monmouthenHiB,  100.  721.  722,  042. 
PanopiBn  docisa.  721. 
Papyridea  protexta.  (53(*i. 
ParacalliptoriB  potoniei,  275. 
Paracredneria  fritschll,  275. 
Parnllelodoutldffi,  S24. 
Paranomiu,  OOt. 

lineata,  06.  006,  031. 

scabra.  06,  605,  606. 
Paralhinnfeldia  diiMa,  275. 
Passiflora  antiqua,  202. 
Parrotla  canflcldi,  230. 

winchelll,  230. 
Pocopteria  bohcmica,  101,  105,.  278. 

borcalis.  101. 

calopteris,  275. 
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cuBpidata,  275. 

geinitzl.  278. 

haidingeri.  308. 

liDearis,  305. 

loblfolia.  278.  203. 

minor,  203. 

murchisoni,  278. 

osmundacca,  275. 

pfafflana,  101. 

Bocialis,  765. 

striata,  101,  278,  307. 

zlppei,  307,  760. 
Pecten,  587. 

arfirlllensiB,  73,  06,  587,  R88,  030. 

belllBCulptuB,  588. 

cliffwoodcnBiB,  06,  587.  *%»2. 

conradl.  00,  587,  693. 

miirlcatUB,  273,  274. 

quadricostatuB,  597. 

quinquecoBtata,    52,    06,    330,    587, 
.%90,  030. 

Bimplicius.    73,    06,    323,    587.    R9.%, 
030. 

slmplicuB,  503. 

tenuitestuB,  580. 

veuuBtuB,  06,  587,  591,  030. 

versicoBtatiis,  506. 

whittleldi,  06.  587,  589. 
Pectinacea,  587. 
Pectin  ld«,  587. 
Poctuuculus  australlB,  540. 
Pelecypoda,  511. 
I'eriplouia  applicata.  633. 

crt'tacea,  208. 

necomienBis.  633. 

roblnaldlna,  633. 

simplex,  633. 
Periplomya,  WIS. 

plliptica.  08.  033. 
I'criBBoInx  n'tifer.  452. 
PerisBouota,  522. 

littlii,  04.  522,  523,  016. 

protexta.  04.  522,  523. 
Permi  julire,  G20. 
Peruilda*.  54«. 

I*erona?odeiinu    jjeorpiana,    004. 
Peronicenis  wi'stphalicuni,  330. 
Perrisonota  protexta,  522. 
Persea  hayana,  2:{0.  240. 

lecoiiteana,  2c JK.  '2'M),  24.3. 

suessi,  :t02. 

schlmperi,  2;{0.  246. 

sternberKii.  2.'i0,  240. 

vallda,  20S,  210. 
Persoonia  lesquereuxl,  202.  210.  2.*;0. 

spa  til  lata,  202. 
Perseophyllum  hautbalianiiin.  240. 
Perseoxyhm  anti(|uum,  30."». 
Petrospba^riii  J:iponica.  25.'^ 
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Phacidium  circumscriptum,  293. 

myrtophylli,  278. 

palsocassiae,  278. 
Phncoldes,  659. 

noxoDtownenBis,  54,  08,  660,  035. 
Phaseolites  elegans.  202. 

formus,  212,  219,  230,  304. 

manbassettensis,  202,  208. 
PhasganoduB  dirus,  357. 
Phegopteris  grothiana,  195,  202. 

jorgensenl,  191. 

komerupi,  195. 
Phillyrea  engelhardti,  299. 
Phlebomeris  spectandra,  263. 

willkoDl,  263. 
Pholadidae,  724. 
Pholadomya,  829. 

Candida,  629. 

conradi,  98,  630,  632,  934. 

occidentalis,  98,  322,  680,  933. 
Pholadomyidae,  629. 
Pholas,  724. 

cithara,  724. 

clavata,  726. 

cretacea,  727. 

dactylus,  724. 

pectorosa,  100,  724,  942. 

striata,  726. 
Phorus  leprosus,  495. 
Phragmites  cliffwoodensis,  208. 

cordaiformis,  243. 

pratti,  212,  214.  215. 
Phycodes  serlceus,  270. 
Phyllites  acuminatus,  284. 

actinoneuron,  249. 

amisBus,  230. 

amorphus,  230. 

arlstolocblsforralB,  230. 

betuleformis,  230. 

bipartitus,  293. 

celatuB,  230. 

cliffwoodensiB,  208. 

denticulatus.  236 

durescens,  230. 

ebrlicbi,  307. 

emarginatuB,  285. 

enervis,  285. 

erosus,  230. 

gelDitzianus,  285. 

gninulntus,  191. 

iliclfolius,  230. 

incurvatuB,  191. 

InflexinerviB,  262. 

innecteuB,  230. 

intricatn,  236. 

lacoei.  230. 

lapvlgatus,  191,  270. 

lawrenclanus.  230. 

liDgiia'formis.   101. 

longepetlolatus,  191,  210. 


moDcotyledonea,  270. 

monocotylei,  807. 

obscurus,  261. 

obtusi-lobatus,  280. 

pelagicus,  307. 

perplexus,  230. 

piBtiaformis,  219. 

platanoides,  264. 

poinsettioides,  202. 

proteaceus,  264. 

protAoldes,  307. 

reichii,  278,  900. 

reussi,  307. 

rboifolius,  230. 

rbomboideus,  221,  230. 

sinuatus,  270. 

snowii,  230. 

stipuleformis,  230. 

Bturi,  305. 

tenuis,  261. 

testaceus,  285. 

trapaformis,  202. 

triloba,  236. 

triplinenris,  262. 

umbonatus,  230. 

nndulatus,  830. 

vanone,  230. 

zamiiBformis,  230. 
Pbyllocladites  crenatus,  275. 
Phyllocla  doxy  Ion  antarcticum,  246. 
Pbyllocladus  laclniosa,  275. 

sublntegrifolius,  796. 
Phyllotsnla  costulata,  263. 

demersa,  262. 

elongata,  262. 

nervosa,  262. 

Btipulacea,  262. 
Pbysostomi,  3RR. 
Picea  cretacea,  293. 
Plceites  exogyrus,  789. 
Piestocbilus,  439. 

belU.  92,  441. 
Pinaceae,  785. 
Pinales,  785. 
Pinites  exogyrus,  789. 

patens,  270. 
Pinna,  544. 

laqueata,  96,  545,  917. 

nobilis,  545. 

rudis,  544. 
Pinnidse.  544. 

PinuB  (Abies)  upernivikensis,  191. 
Plnus  andrei,  208. 

cretacea,  293. 

delicatulus,  208. 

exogyra,  280,  789. 

grnnulatum,  195,  202. 

longissima,  203. 

mattewnnensls,  208. 

monasterienHis.  284. 
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nathoriiti,  256. 

olaflana,  191. 

oxyptera,  261. 

protopicea,  293,  302. 

protoscleropitys,  208. 

quenstedtl,  195.  230,  236,  279,  298, 

296,  302. 
quinquefolia,  202. 
rariUnensiB,  202,  212,  214,  219. 
Btaratschini,  191. 
sulcata,  296. 
tetraphylla,  202. 
triphylla.  202. 
vnginaliB,  191. 
yezo^nsis.  253. 
Piperitcs  tuBcaloosensis,  219. 

PlBCCB,  350. 

PiBonia  atavin,  279,  299. 

cretncea,  212. 
PiBtacia  aquehongenBlB,  202. 
PlBtia,  809. 

corrugata,  236.  245.  810. 

mazell.  261,  810. 

nordeoBkioIdi.    102.    191,    208,    212, 
800,  952. 

Btratiotes,  810. 
PlBtites  loriformlB.  282. 
Pitozylon  anomalum,  208. 

cretaceum.  276. 

foIioBum,  208. 

holllckl,  208. 

BtatenenBe,  202. 
PltyoldoIeplB  stateneiiBis.  202. 
PlacenticeraB,  385. 

guadalopse.  328. 

placenta,  68,  90.  321.  322,  326.  327. 
333,  33«,  339,  885,  909. 

planum.  328. 
Placuna  scnbra,  604,  605. 
Placunanomia  lineata.  606. 

saflTordi,  604. 
Plagiostoml.  350. 
Planera  untiqua.  195. 

betuloidcs,  208. 

cretacea,  212. 

knowltoniunn,  202. 
Platanacea?,  824. 
Platanales,  824. 
Plataninlum  subaffine,  276. 
PlatanuB,  824. 

acute-triloba,  302. 

afflnlB,  195. 

nppendiculata,  827. 

aquehongcnBls,  202. 

arnlifipformis,  302. 

asreraformis.  105.  219. 

basilobatu,  827. 

betul«>folla,  302. 

clBBoldes,  230.  874. 

cunelfolla,  309. 


cuneiformlB,  302. 

dlnilnutiva,  230. 

gelnitzlana,  309. 

grandidentata,  302. 

heerl.  60,  191,  202,  230,  241, 
961,  962,  963. 

irregularis,  302. 

kiimmeli,  208. 

I»vi8.  293. 

latiloba,  230. 

latior,  219.  230. 

latior  grandidentata,  230. 

latior  Bubintegrifolia,  230. 

moravica,  302. 

newberryana,  195. 

obtuslloba,  246. 

occidentallB,  827. 

onomastus,  299. 

platanoldes,  239. 

prlmiBva,  221. 

primseva  grandidentata,  246. 

pseudo-guillelmae,  302. 

shirleyensis,  219. 

velenovskyana,  293,  302,  309. 

vyseroTicensis,  293. 

wardil,  234. 
Pleosporites  shirainus.  253. 
Pleurophoride.  642. 
Pleurotoma,  414. 

javana,  419. 
PUcomya,  633. 
Pliophlflpa  sagena,  742. 
Plutonia  cretacea,  293. 
I*oacite8  cretaceuB.  293. 

nelsonlcuB.  251. 
Poales.  808. 

Podalyriophyllum  brochiodromum,  249. 
I*odocarpites  tyrelli,  245. 
Podocarpium  cupressinum.  251. 

tenuifolium,  251.  252. 

ungeri,  251. 
Podocarpus  cretacea.  293. 
Podogonium  americanum,  236. 
Podozamites  acuminatus.  202. 

alcantarina.  262. 

anguBtifolius.  230,  773,  774. 

distantinervlB,  773. 

eichwaldi.  293. 

baydenii.  230. 

knowltoni,  102,  202,  208,  212,  214, 
774. 

lanceolatuB,  102,  202,  208.  212,  221, 
230.  259,  293,  802,  317,  318,  325, 
772. 

latipennis,  191,  252,  276.  293. 

marginatUB.  102,  191.  202.  208,  219, 
318,  825,  826,  775,  947. 

minor,  191. 

oblonguB,  231. 

obtusuB.  294. 
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pedicellatos,  773. 

pasillas,  294. 

stenopus.  231. 

tenainervis.  191. 
PolemoDiales,  807. 
Polortbifi  tibialis.  75.  323. 
Poljctasta.  74«. 
PoIjiponac««.  830. 
Poly gooa  lea.  830. 
Poljnicea  (Euspirai  altispira,  94.  500. 

halli.  04.  499,  909A. 
Polypodia ce».  764. 
Polypo<lite«  gracilia.  294. 

zooatus,  294. 
Poly  podium  graahianum.  19.>. 
Polyiitichuin  hillsiannm.  240. 
Polytcnia  quinqiiefwHrta.  259. 
Populites  amplufi.  236. 

cyclophylla,  244. 

elef^ns.  231. 

hincastriensis.  231.  246. 

litltidoffus.  231. 

microphyllufi.  231. 

probalsamiff^ra.  243. 

salisburliefolin.  883. 

Rternbergil,  231. 

t(*niiifoIlu8.  208. 

tuRcnh)OK«>nslK.   219. 

winchelll.  231. 
I'optilocaulus  yez*»«^n«i|«.  253. 
Populus,  816. 

acerlfolla,  24 «. 

aznlRMi.  191. 

apiculata,  897. 

ariHtolochioi'leg.  231. 

berjrgreni,  191.  231.  898. 

cf.  cyclophylln.  246, 

cordifolia,  231. 

<Tftacea,  236. 

dpnticulata,  195. 

elllptica.  231. 

hurkeriana.  202.  231. 

hyperborea,  191.  219.  231.  898. 

knnsaHeaoa,  231. 

Ipuce,  231. 

lonplor.  243. 

l:iti<l(>Dtnta.  245. 

iiiclannrioidfH.  236. 

iiiiorophylln.   231. 

iiiutahiliH  oval  Ik.   236. 

<-f.   ii«'brasreiiHiH.   246. 

obovatn.  236. 

(•rblciil.'irls.  202,  221. 

protoz:nla<hli.  24:{. 

rortlnervata,  243. 

rhoiiiboi(b>a.   243. 

styu'la.   lO'J.   11»1.   11C>.   jov.  -j'M,  :\\s. 
Ml«,  9.'>4. 

tnMiiula'forinls.  L'8-l, 


triDervia.  243. 

wardii.  236. 
Poromyacldv,  635. 
Posidonia  cretacea.  284. 
Postligata.  543. 

wonleni.  96,  543,  917. 
Potamogeton  cretaceus.  195. 

middendorfensls.  214. 
Premnophyllum  trlgoniim.  20S. 
PrepinuK  Japonicua.  253. 

stateneDKla.  202. 
Primula  lea.  KfNI. 
Prionoileamacea.  511. 
PrioDotropbls,  380. 
Protea  haidlngeri.  279. 
Proteoidcs  acuti.  231.  21»4. 

afllDlg.  307. 

augtraliensis,  249. 

conospermafolin,  219. 

crasfdpea.  821. 

daphnogenoidea.  304.  814.  818.  864. 

ettingahauseni.  307. 

grerillecformis.  231. 

Uinclfoliua.  214.  231. 

loogua,  812. 

major,  243. 

neillii.  243. 

parvula,  214. 

reussl.  294. 
Proteophyllum  coriaceum.  294. 

comutum.  294. 

daphnoidea,  262. 

decorum,  294. 

demeraum.  262. 

laminarium.  294. 

launayi,  308. 

oblongatum,  262. 

paucidentatum.  294. 

productum.  294. 

aaportanum.  294. 

trifldam,  294. 

truncatum,  262. 
ProteopslH  proserpinflp.  294. 
Protocardlum  perelongatum.  <w;o. 
I'rotocedroxylon  paronal,  255. 
Protodnmmarn  8r>eciosa.  202.  20S.  219. 
Protopt«Tl8  punctata.  189.  194.  286.  291. 
305. 

«IUK«Ti.  2H.5, 

rn»tophyll<K-Ia«lu«.  71MI. 

lobatus  64.  102.  20K.  214,  325.  7»S. 

IK>lym<>rpbu8.  234.  799. 

sublutogrifoliuj*.   inj.   191.  202.  20S. 
210.  231.  796,  952. 
Protophyllum,  828. 

boreale.  244. 

credn«?roides.  2.';i. 

crenatum,  231. 

deutlculatuin.  2::i. 
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dlmorphuin,  231. 

ha.vdenll.  231. 

integerrlmum.  231. 

leconteanuni,  231.  244. 

minus,  231. 

niudgei.  231. 

inultlnerve.  «0,  103,  202,  231,  820, 

950.  960. 
namiimo,  243. 
nebraHcense,  231. 
prsBStnoB,  231. 
PBeudoHpemioides.  231. 
ptero8|>eriDlfolliiin,  231. 
quadratuni,  231. 
qiien-iforme,  231. 
rujrosum,  231.  242.  240. 
sternlM^rgii.  GO,   103.  203.  231,  828, 

9r»8.  9r»o,  000. 

trilobutuiu,  231. 

undulatuin.  231. 
PruDus  ?  ncutifolia,  203. 

ant(>o('dpu8.  231. 

cerasiforniiH,  299. 

cretttcca,  231. 

parlatorll.  888. 
l*sannnobild8P.  701. 
Pseudoocycas  dlckHoni,  191. 

insigniH,  191. 

puniilio,  191. 

Ht«*«'nstnipi,  191. 
Pseudoa8t«'rophyllit<»H  on'tacM'Us,  294. 
Pseudoniolania,  480. 

iiiouiiioiithonHlH,  94.  480,  912. 
PseiiduKciiiitzia  scquoiifonniH.  203. 
Pteno8trobu«  ncbrasconHlH.  231. 
I'tenogloHMu.  477. 
Ptoria,  54H. 

liugiiiforniift,  ri49. 

petrosa,  *.H\.  R4H,  917. 

rhoniblca.  9r»,  .'48,  .%4»,  917.  918. 
Pteri.Hi'ji.  544. 
Ptoridolciiniiia  aiH>iinIifollum,  270. 

antlqiiiiiii.  27(t. 

arb(»n'sc<»iiH.  L*70. 

b<>niii(*asa\  270, 

(li'iicrditiiin,  270. 

dirtyold.'S,  270. 

(liibiiiin.  270. 

ell  sabot  ha?.   270. 

duruiii.  L»99. 

u'yinnorhncblH.  270. 

IwiblliipTl.  270. 

h<>.sslaniiiii.  27o. 

kaltoubachi.  271. 

koiiiiicklaiia.  271. 

Irptophylliiin.  1'71. 

inUheliKl.  271. 

fMloiitoptcroldes.  271. 

urthophylluin,  '.'71. 

pcroptiToidt's.  271. 


pseudadlanthuiii,  271. 

ritzlanum.  271. 

serresi,  271. 

waterkeyni.  271. 
Pterldophyta.  759. 
Pteriidffi,  548. 
Pteris  albertini,  294. 

albert»li.  191,  294. 

dakotensis,  232. 

erosa,  240. 

frigida,  191,  279,  294,  309. 

gloBsopteroldes,  243. 

grunlandica,  191. 

longipennis.  191,  195. 

relchlana,  279. 

nissellii,  240. 

sliveDec'CDSiB,  294. 
Pterophyllum  cretosuni,  279,  280. 

germari,  280. 

reichianum,  279. 

Baxonirum,  279. 
I*tero8pi>rniiteB  auriculatUB,  191. 

carolineDsiB.  212,  219. 

cordifoliuB,  191. 

crednera folia,  212. 

longeacuniinatUB,  232. 

inodestuB,  203,  232. 

iiiultinerviB,  829. 

obovatuB,  203. 

Hternborgii,  828. 

iiD<lulatuB.  230. 

wardll.  236,  240. 
Pterospornuim  eretaceum,  .SOf). 
Puccini to8  cH'taceuB,  294. 
PugnelluB.  4(17. 

densatuB.  92,  4lfN. 

Koldiiianl.  92.  468.  40l>,  9i;{. 
Purpura  naticella,  465. 
I'urpurldo'.  404. 
Pycnodont*',  572. 

puh»llla.  90,  578.  929. 

radlata,  572,  573. 

vcslculariB,    69,    96.    336.    337.    339, 
572,  924,  92.-».  926.  927.  928.  929. 
PyrcnoniycftoH,  757. 
PyrlfuKUH.  450. 

cuntMis.  92,  457.  400. 

rU-vata.  92,  457.  462. 

marylaudica.  92,  457,  912. 

nionniouthonHlH,  92.  457,  450,  912. 

iuuIllca<>n8iH.  460. 

Np..  4«3,  912. 

subdonsatuB.  456. 

vlttatuw.  92,  457.  458,  911. 

whltfteldi,  J>2,  457,  401,  910. 
Pyrop.sls,  444. 

alabanionKlH.  435. 

<*l<*vata.  445. 

b'lKib'iislH.  92.  445,  453,  ]n2. 

iiatlc'ftideB,  465. 
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octolirata,  451. 

perlata,  92,  444,  44S. 

reileyi,  92,  445,  448. 

retifer.  92,  445.  452,  911. 

rlchardsoni,  445,  447. 

septemlirata,  92,  445,  449. 

trochifonnis,  92,  445,  446,  448,  912. 

whitfleldi,  92.  445.  451,  454. 
Pynila  trochifonnis,  446. 
Pyrus  cretacea,  232. 


Quercus,  816. 

ainoides.  232. 

antlqua,  232. 

asynietrn.  284. 

beyrlchll,  279. 

calliprlnoides.  251. 

castanoides.  284. 

charpenterl.  298. 

colpopbylla,  249. 

cuneata.  232,  282. 

ciispidigera,  19.">. 

dakotensis,  232. 

denticulata.  195. 

dentonoides,  236. 

dryandrsfolla,  284. 

ellsworthinnus,  232. 

eoprinoides.  208. 

eucalyptoides,  249. 

euryphlla.  284. 

ferox,  191. 

formosa.  284. 

Klascoena,  232. 

hexagona,  232. 

hieracifolla,  191,  231,  284. 

hollicki.  208. 

holmesii,  208,  232,  243.  818. 

hoslana,  232. 

lliciformis,  284. 

jobnstrupi,  195. 

Judithffl,  236. 

kanseana,  232. 

langeana.  195. 

latifolia,  232. 

latisslmn,  282. 

ledKeusIs.  282. 

lesquerouxlana,  236. 

lonRlfolln,  282. 

marioni,  105. 

iiioDtanensis,  234.  2.'{6. 

iiiorrisoniana.    108.    20s.    232.    318. 

816,  954. 
imiltlnorvls.  24.1. 
niyrtillus.  10r». 
iielsiuilcu.  24J>.  2ol. 
iiov.'p-cjpsarefe,  203,  20S. 
<»criil«'ntalis,  243. 
p:uhyph.vHa,  2r>l. 


patootensls,  195. 
paucinervis,  282. 
platinervls,  244. 
poranoides,  232. 
pratti,  212. 
primordialis,  246. 
pseudochloroptiylla,  249. 
pseudodrymeja,  299. 
pseudowestfalica,  212,  214. 
raritanensis,  203. 
rhnmnoldes,  232. 
rbomboidalis.  284. 
rinktana,  191. 
robusta,  276. 
rosmarinifolia,  249. 
salicifolia,  232. 

severnensis,  103,  208,  817,  953. 
sinuata,  232. 
spbenobasis,  284. 
spurio-ilex,  232. 
stokesii,  249. 
sumterensis.  214. 
suspecta.  232. 
tbuIeDsis.  191. 
troglodytis,  191. 
velenovskyi,  299. 
vlctoriffi,  244. 
wardiana,  232. 
warmlnglana,  191. 
westfalica,  191,  276,  299. 
westfalica  latior,  284. 
westfalica  oblongata.  284. 
westfalica  obtusata,  284. 
wilmsii,  282. 


Rachlglossa,  421. 
Radiolites  austinensis,  328. 
Radula  denticulicosta,  601. 

reticulata,  600. 
Ranales,  831. 
Rapa  septemllrata,  450. 
Raphaelia  neuropteroides,  195,  271. 

woldricbl.  294. 
Raritania,  800. 

gracilis,  102,  203,  208.  80«,  951. 
Ravenalospcrmum  incertissiuiuin,  262. 
Reptescharipora  marglnata,  743. 
ReptiUa,  347. 

Reptoflustrella  beteropora,  740. 
Rbacoglossum  dentatum,  271. 

heteropbyllum,  271. 
Rhamnacefle,  854. 
Rbnmnales,  854. 
Rhamnites.  854. 

aplculatus,  104.  208,  232,  854,  974. 

minor,  203. 
Rbaninus  acuta,  191. 

alatlformls,  263. 
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discolor,  230. 

elegans,  239. 

goldlanus,  239. 

iniequllateralis,  208,  232. 

mudgei.  232. 

now-cesariBa,  208. 

ftretedl,  102. 

pfafflana,  195. 

prunlfolius,  232. 

revoluta,  232. 

saliclfolina,  236,  239,  240. 

tenax,  219.  221,  232,  279. 
Rhizocaulon  macrophyllum,  261. 

najadinum,  276. 

sabtllinenriam,  261. 
RhomlK>p8l8,  406. 
Rhopala  primseya,  279. 
Rhopalophyllum  australe,  249. 
Rhus  antlqua,  264. 

cretaceo,  208,  276,  299. 

darlingtonensls,  214. 

dens  mortes,  298. 

membranacea,  236. 

powelllana,  232. 

reddltiformis,  221. 

uddeni,  232. 

westii,  232. 
Rhytisma  hedene,  192. 
Ringiculn,  400. 

olarkl,  90,  400,  914. 
Ringiculidie,  400. 
Rosa  lea,  841. 

Rosellenites  lapidum,  240. 
Rostellarla  compacta,  472. 

hebe,  475. 

pennata,  472. 

rostrata,  471. 

splrata,  472. 
RostclUtes,  422. 

bella.  441. 

conradi,  427. 

jamesburgensiB,  92,  422,  425. 

marylnndicus,  02,  422,  424,  911. 

nasutus.  02.  422. 

texnnus,  422. 
Royenn  dcscrtorium,  254. 
Rubsephyllum  gaylussaceffi,  298. 

8 

Snbal  Iniperialls,  244. 
Sabalites,  811. 

carollnensis,  214. 

magothlensis,  04,  103,  208,  811,  932. 
Sabiocnulis,  snkurall,  253. 
Sagenopteris  variabilis,  209,  294. 
Salicaceff,  813. 
Salicales,  813. 
Salicites  hartlgi,  276. 

petzeldianus,  285. 

wahlbergii,  256. 


Saliz,  813. 

angusta,  236. 

assimilis.  262. 

cuneata,  232. 

deletn,  222,  237. 

eutawensls.  215,  220. 

flexuosa,  103,  203,  209,  212,  214,  215, 
219,  232,  326,  813,  953. 

fragiliformis,  276. 

getziana,  276. 

hayei,  232. 

Incquallf,  203. 

Integra,  239. 

lesquerenxli,  103,  203,  209,  212.  214, 
215,  219,  232,  246,  318,  325,  814, 
953. 

mattewanensis,  209. 

meekii,  209,  219,  232. 

nervillosa,  232. 

newberryana,  203,  212. 

perucensis,  294. 

protesefolia,  813,  814. 

proteiBfolia  linearifolia,  813. 

proteaefolla  longifolia.  814. 

pseudo-hayei,  203,  214. 

purpurofdes,  209. 

raritanensis,  203. 

schoenae,  279. 

sloani,  214. 

stantoni,  236. 

vasseuri,  259. 
Salvertia  transylianica,  305. 
Sapindales,  849. 
Saplndophyllum  brevlor,  262. 

coriaceum,  251. 

pclaglcum,  294. 
Snpindiis  aplculatus,  200,  294,  302. 

divorsifollus,  232. 

Iniperfectus,  209. 

inexpectans,  236. 

morrisonl,  102,  195,  203,  209,  214, 
219.  222,  232. 

prod  rem  us,  192. 

saxonicus,  270,  302. 

varinbilis.  210. 
Sapotaceae,  8»2. 
Sapotacites,  802. 

ettingshauseni,  210. 

formosus.  210. 

haydenii.  232. 

hyperboreus.  105. 

knowltonl,  64.  104.  200.  802,  000. 

nervillosus,  105. 

obovata,  204,  803. 

retusus,  105,  803. 

shirleyensis.  210. 

stelzneri,  270. 
Sassafras.  866. 

acutllobura,  103,  203  200.  212,  219, 
232,  246.  204,  318,  325.  8e6,  880. 
068,  060,  070.  071. 
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acutilobuiii  grossedentatuin,  233, 

angustilobum,  2UU. 

arctica.  192. 

cretaceum.  246,  263,  879,  880, 
883. 

cretaceum  dentntum,  880,  882. 

cretaceum  obtusum,  880,  883. 

cretaceum  recurvatum,  824. 

diHKectum.  233. 

(lissectum  symmetrlcum,  233. 

hastatum,  203. 

integrifolium.  880. 

inirablle,  233,  302,  867,  881. 

niudgel,  233,  246,  880. 

obtuKum,  880.  883. 

papillosuin,  233. 

pfufflana,  lOo. 

platanoides,  233. 

primordlale,  233. 

progenitor,  203.  200. 

recurvatum,  192,  824. 

sublntegrlfolium,  233.  246,  880. 
Saururopsis  nipoDeusis,  253. 
Saxicavidffi.  719. 
Scala.  478. 
Scalldae,  477. 
Sea  phand  rids.  411. 
Scaphites.  381. 

sequalis.  381. 

binodosus,  273. 

ronradi.  72.  327.  334.  337.  »«», 

cuvlerl.  382. 

hippocrepis,  68,  69,  90,  321,  327, 
382. 

pulcherrimus,  337,  383,  385. 

similis.  382. 
Scaphopoda,  506. 
Schlza^opterls  mesozoica.  2r»3. 
Schizodonta.  544. 
Sciadoplt.vtes  nathorstl.  192. 
S<*leroi>terls  callosn,  276. 
Selachil.  350. 
Schiplnella  arctica,  1^  2. 

falcatn,  236. 

laciniata,  236. 
Sequoia.  7H5. 

acuminata.  230. 

ainblqua.    11>2.    'jnO.    211».    220. 
78«. 

breviloba,  240. 

(onclnna.    V.to.    203.    20'.».    264. 

condlta.  233. 

fastiplata.  187.  102,  105.  JOO. 
23:;.  247.  263.  204.  207.  302. 

fonnoKa,  233, 

y:o*pperti.  27t5. 

gracilis,  2n;i.  7s7. 

jrracillima.  233.  7iM.  Sol. 

h^-tiTophylla.  102.  105.  203,  200. 
210.  236.  260.  270.  204.  ::06. 
7M."»,  040.  050. 


881, 


908. 
337. 


264, 


276. 

210, 

7SS. 


•>1  o 
<1— Y), 


legdensis,  282. 

lepidota.  298. 

longifolia,  236. 

lusitanica,  262. 

macrolepis,  195. 

major,  294. 

microcarpa,  297. 

minor.  212.  279,  294. 

moravica,  302. 

oblonga,  294. 

pectinata,  276. 

reichenbachi,  102.  192,  203.  209.  212. 
214.  215,  219.  220,  233,  236.  239. 
240.  260.  261,  263,  269.  271.  276, 
279.  283,  284,  291,  294,  297.  298, 
299,  302,  307,  331,  788,  801. 

rigida.  192,  195.  294.  307. 

subulaU,  192,  788. 

winchelll,  233. 
Sequoites  polyanthes,  294. 
Serpula.  745. 

arenaria,  482. 

circularis.  483. 

rotula.  483. 

trigonalis.  100.  746,  943. 

whltfleldl.  100,  746. 

seminulum,  745. 
Serpulldsp,  745,  748. 
Serpulorbis,  482. 

niarylandica,  94,  482,  013. 

polyphragma,  482. 
Serrlfu8U8,  454. 

nodocarinatuH.  92.  455. 
Siliquaria.  484. 

blplicata,  703. 
Simaba  saxonica.  279. 
Sinsyclonema  slmplici  i,  593. 

simplicus.  595. 
Smilax  grandifolla  cretacea.  233. 

panartia,  299. 

rarltanensis,  203,  200. 

undulata.  233. 
Solariida*.  40.3. 
Solarium.  403. 

ahysHinuH.  505. 

monniouthen8e.  04.  404,  OOOA. 
S(»Iena<-ea.  703. 
Sobnldflp.  703. 
Solidula  bullata.  403, 

niMrtoni.  407. 
Solidulus  liuteuH.  307. 
Solymya.  701. 

lin«'olata.  OS.  701,  032. 

planulata.  6S4. 
Spar^anium  cretaceum.  102, 
SpatanKlda>.  751. 
SphaTla  cretacea.  105, 
Sphjerltes.  757. 

alaltamensiis.  210. 

l»rolih*iiiatl<Mis.  23.*{. 
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raritancnsis,    102,    203,    209,    757» 
077. 

BolitarluB,  271. 
Sphflerococcites  laubel,  294. 

striolntus.  280. 
Sphenaspis  statenensls,  203. 
SpheoodlBcuB,  38S. 

leDtlcularis,  331,  334,  337,  390. 

lobatuB,  72,  322,  323,  327,  329,  331. 
334,  337,  »88,  909A. 
Sphenolepidlum  deDtlfollum,  787. 

rerurvifoliuiii,  786. 
Sphenolepis  kurrlana.  260,  262,  304. 

Bternberfriana,  260. 
Sphf^Dopteridium  tenerium,  294. 
Sphcnopterls  angnstlloba,  263. 

corniguta,  233. 

olongatn,  244. 

h>HiDeD8iH,  804. 

mantelli,  263,  279. 

pleurlnervln,  263. 
SphenosauruB  busiflssutf,  347. 

clavlroBtrls,  347. 
Splsuln,  706. 

berryl,  100,  708,  930. 

wordonl.  100.  7«!>,  039. 
Sponjria  ottoi,  280. 

snxoDica,  280. 
Sti'lnhauera   niinuta,   286. 
Sterculia,  857. 

ap«'rU.   238. 

cilffwoodenHls.    04,     104,    200,    858, 
076. 

>;«Mn!tzi,  279. 

krejcll,  297. 

InbniBruides,  8r>8. 

limbata,  294. 

Ilnonriloha.  233. 

luKubris.  222,  233,  858. 

minima.  VA.  104,  209,  857,  970. 

mucronata,  233,  857. 

pn'labnisca.   200. 

ret ku lata.  233. 

snowll.  200,  233. 

snowli  hllobatum,  209. 

snowll  dlsjuncta.  233. 

tripartita,  233. 

variabilis.  195. 

vetiistula.  242. 

vlnokurovll.  309. 
Storcnliacea*.  857. 
Stal.iKinlum   serlca,  024. 
Stoma topora.  711Q. 

kilmmell,  100.  7:i7. 

rcjfuiarlR.   lou,  7:««. 

tenub'tinla.  745. 
Straparolus  lapldosus.  502. 
Stroptodonta,  477. 
Stroblt«»8  anceps.  214. 


StroblliteB  davlsli,  203. 

inquircnduB,  209. 

microsporophonis,  203. 

pcrplexuB,  209. 
Strombids,  467. 
Strombus  deDsatus,  467,  468. 
Surcula,  419. 

arnica.  92,  420,  910. 
Sycophylluni  dcntatiini,  276. 


Tfenidium  alysioides.  284. 
Taeniopteris  deperdita,  195. 

pluinosa,  244. 
Tsenioxylon  varlans,  276. 
Taxltes  pecten,  195. 
Taxodium  cuneatum,  244. 
Taxodonta,  611. 
Taxotorreya  trinerva,  251. 
Taxoxyliini  hateruianum,  283. 
Tectibranchiata,  397. 
Tectospondyli,  360. 
TeleodeBiuacea,  642. 
TeleoHtei,  355. 
Teleotremata,  734. 
Tellimera  eborea,  696. 
Telllna,  691. 

gabbi.  98,  692,  694,  938. 

georgiana,  98,  692. 

cuspidata,  639. 

eiifalensiH.  697. 

vlrgata,  691. 
Tellinacoa.  691. 
Tellinida\  6J)1. 

Tellinimera  eborea,  98.  695,  !)3S. 
Tempskya  cretacea,  283. 

variano,  294. 
Tenea,  661. 

parlll8,  OS.  661. 

plnguls,  001. 
Tetrabranchlata,  371. 
Tetraphyllum  dublum,  2S4. 

oblongum,  192. 
Terebratula.  734. 

Camilla,  734. 

gorbyl.   734. 

harlaiil,  30.  75.  100,  734,  943. 

perovalls,  734. 
Terebratulacea,  734. 
Terebratulidfip,  7.T4. 
Teredlnldap,   729. 
Teredo.  729. 

eoutorta.  73(». 

irregularis,  100,  729,  730. 

na vails,  729. 

rhombiea.  100.  729.  732,  942. 

tibialis.  730. 
Ternstnemia  crassipes,  294.  308. 
rermlnalla  reetlnervls,  294. 
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Thallasochnris  bosqueti.  271. 

mullerl,  271. 

westfalica,  283,  284. 
Thallophyta,  757. 
Thinnfeldia  lesquereuxiana,  796. 

subintegrifolia,  796. 
Thoracosaums,  347. 

grandls,  347. 

neocflesariensis,  90,  347,  904. 

8p.,  90,  347,  904. 
Thuites  alienus,  286. 

crassus,  781. 

gramlneus,  286. 

merlana,  192,  203. 

pfafflana,  192,  276. 

wilkinsonl,  249. 
Thuja,  791. 

cretacea,    102,    192,    203,    209,   286p 
701. 
Thymeleales,  860. 
ThynopteriB  greyilleoides,  209,  292. 
TomistomldiB,  347. 
Tomatella,  410. 

bullata,  403. 
Tornatina,  409. 
Torreya  dicksoniana,  276. 

oblanceolata,  233. 
Toxoglossa,  412. 
Trapa  borealis,  245. 

cuneata,  236. 

microphylla,  236. 
Trachycardium  eufalense,  664. 
Trlcalycites  major,  203,  209. 

papyraceus,  203,  209,  219,  222. 
Tricarpellites  striatus,  203,  209. 
Trlchotropls  cancellaria,  412,  413. 

*  konincki,  339. 
Trigonarca  saffordl,  532,  537. 
Trlgonla,  582. 

cenilea,  96,  582,  584. 

eufalensis,  96,  582,  930. 

margaritacea,   582. 

marioneDsis,  96,  582,  585. 
Trigoniacea,  582. 
Trlgonildffi,  582. 

•  Trigonostomn,  465. 
Triphyllum  bigDonia  sileslacn,  276. 

geinitzianuiu,  276. 
Trlplaris  cenomnnlca,  279. 
Trochelda?,  5CM. 
Trochus  leprosus,  495. 

perspectivum.  493. 
Trochocyathus,  752. 

vaughnni,  100,  752,  944. 
Tubicola,  745. 
Tubulipora  megsra,  730, 
Tmllrla  perlnta.  445. 

tnxhifonnla.  446. 


Tumion  carol inianum,  212,  215. 

densifolium,  244. 

dlcksoDioides,  244. 
Tnrblnella  alabamensis,  435. 

intermedia,  436. 

verticalis,  435. 
Turbinolids,  752. 
Turbinopsis  alabamensif,  435. 

elevata,  462. 
Turbo  scalaris,  477. 

terebra,  486. 
Turrlcula,  433. 

reileyi,  433. 

scalariformis,  479. 
Turrig,  414. 

monmouthensis,  92,  415,  418,  910. 

sedesclara,  92,  415,  418,  910. 

terramaria,  92,  415,  413,  910. 

welleri,  92,  415,  417,  910. 
Turrltella,  486. 

bouaspes,  94,  486,  487,  913. 

breantiana,  389. 

corsicana,  489. 

delmar,  68,  94,  321,  486,  487,  913. 

encrinoides,  94,  486,  492. 

Jerseyensia,  487. 

paravertebroides,  94,  320,  323,  327, 
486,  488,  913. 

pumila,  492. 

tippana,  94,  486,  491. 

trilineata,  489. 

trilini.  94,  339,  486,  489. 

vertebroides,  320,  327,  329,  489. 
Turritellid»,  486. 
Turrltld»,  414. 
Typhacites,  kitsoni,  255. 

I»vl8,  261. 

rugosa,  261. 
Typhsloipum  cretaceum,  802. 

U 

Ulmus  dubia,  244. 
Ulmophyllum  latlfolium,  251. 

planersefollum,  251. 

priscum,  244. 
Umbellales,  873. 
Unltublgera  papyracea,  739. 
Urtlcales,  818. 


Vasidap.  4,34. 
Venlella.  642. 

conradi,  98,  64,%  934. 

inflnta,  643. 

trlgona.  643. 
Venllla,  642. 

conradi.  642,  043. 
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